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THE EFFECTS OF TECHNOLOGICAL CHANGE ON 
THE LABOR FORCE 



WEDNESDAY, JULY 1, 1987 

House of Representatives, 
Committee on Science, Space, and Technology, 

Technology Poucy Task Force, 

Washington, DC. 

The technolo^ policy task force met, pursuant to notice, at 9:30 
SAfiv?*T ^5?' ?ayburn House Office BuUding, the Honorable 
Buddy MacKay (chairman of the task force) presiding. 

Also Pr^ent: Dr. qiris HUl, Specialist, Science and Technology 
Policy JCRS; Dr. Donald Johnson, NBS; Dr. Karl WUlenbrock, Ex^- 
utive Director, American Society of Engineering; Mr. Dale Comp- 
ton. National Academy of Engineering. 

Mr. MacKay. I would now like to formally begin by welcoming 
the panel. We will be receivmg testimony and discussing one of the 
central issues in technology policy in a democratic society. The sub- 
ject IS the effects of technological change on the labor force. 

Our witn^es are among the foremost experts available. Thev 
represent differmg viewpoints and differing backgrounds. We think 
It IS gomg to be one of our best hearings. 

I have a request that I need to, for the record, state. The Steel 
Workers Union would like to take pictures if there are no objec- 
tions from members of fhe panel. The Chair hears none, so we will 
do that. Aiiyone else who would like to take pictures is welcome to 
do so. I might say to the Steel Workers Union, that puts you more 
at nsk than it does us. j 

Our panel this moming-and we will hear from them in left to 
nght order from this side, which would be right to left— Dr. Eli 
Gmzberg, Hepburn Professor Emeritus of Economics and Director 
ot Conservation of Human Resources at Columbia University: Mr 
Lynn Williams, President of the United Steel Workers of Ainerica: 
Dr. J^bert Lawrence, Senior Fellow in Economics at Brookings: 
??^'-f?!?' Strassmaiin, retired Vice President at Xerox; and Dr! 
David Mowery, Study Director of the Panel on Technology and Em- 
Ploy™ent at the National Academy of Sciences. 

That concludes my opening comments. 

Mr. Packard, would you care to make any comments? 
T\/r riC ^ express my pleasure in joining with you, 

Mr. Chairman, m welcommg our witnesses. There is certainly no 
question that employment impacts have certainly been impacted 
by technological advances. It is important that we discuss how we 
are going to look to the future in terms of resolving some of our 

(1) 
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employment problems as it relates to displacement by technologj' 
and a variety of other things. 

So I certainly am grateful to join with you gentlemen at the wit- 
ness table. I trust that we will learn something together. Thank 
you very much for being with us. ^. , 

Mr. MacKay. Now, let me just say one other thing. Dr. Gmzberg 
has a noon plane to catch. At twenty minutes after 11:00 we think 
he should leave here. So at about 11:15 we are going to give you 
your opportunity to summarize, regardless of where the hearing is 
for the rest of us. 

Dr. Ginzberg. 

STATEMENT OF DR. ELI GINZBERG, HEPBURN PROFESSOR 
EMERITUS OF ECONOMICS, AND DIRECTOR, CONSERVATION OF 
HUMAN RESOURCES, COLUMBIA UNIVERSITY 
Dr. Ginzberg. I appreciate that. 

Looking around the room, I suppose what I bring to the meeting 
is a longer continuity and exposure to the problems than most I 
did my first study of the unemployed in 1939 in New York City So 
that goes back a while. 

The other part of my background has to do with the fact that I 
was the Chair of the MDTA and CETA committees from 1962 to 
1981. So ! Ve had some experience with the flow of Federal dollars 
in this direction. n^T^mA 

I tnink it is worthwhile to point out for thi3 record that MDTA 
got passed by the Congress on a mistaken notion that technology 
was disemploying a lot of people in 1961/1962. That's how it got 
passed. Then when the economy picked up again in 1963/1964, we 
forgot about the technological impact and we were worried about 
other good things about the labor market. There were a lot of 
people that were having trouble getting jobs. 

But it's interesting, just for the record, to remind everybody that 
it was not technology that got the Federal Government into the 
manpower business. My own view— and we've done a little book at 
Columbia during the past year called Technology and Employment, 
Conceptualization and Clarifications— our own view is that by and 
large technology can be said to ha\e both the major impacts on em- 
ployment in the very long term, and relatively minor impacts in 
the short term, except on very specific groups of workers and m- 
dustnes. 

That is, in the long term all you have to do is look at American 
agriculture and realize that technology in the larger sweep of 
things brought the labor force down from 90 P':?rcent of the total 
labor force in agriculture to three percent or below. So there is no 
question about that. 

On the other hand, I would say unquestionably that the major 
questions in labor markets come about when the economy fails to 
be able to provide e,.ough jobs for everybody. The economy usually 
fails to provide enough jobs for everybody. In my experience the 
only time that the U.S. economy performed satisfactorily was m 
1942/1943, when we had literally over full employment. We had 
emptied out the mental institutions in New York State and we 
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found jobs for those people P ^ some of them were so marginal 
that It would have been better ..ot to have hired them. 

bo my view is, number one, the shortfall from full employment is 
the m^or cause of trouble. That doesn't deny that technolob^, esnS 

JS^'J!"^.^? }^ trade dimensions-and Law??nce^is 
going to talk about that-cannot and will not have bad oifects upon 
certain groups of workers and in certain specific markets 
ooi ^- T ^ °" whole, the problem of technologi- 

cal displacement is had when it comes to senior long term work- 
ers-and my neighbor here will talk to that, I assume-who had 

fn^o"?'°".P^«*^^'°S; ^"""^ 30 years in an industry, and 
suddenly at 56, 57, 58, they are thrown out. Those are the people 
who haven t got much of an opportunity at all to get fitted back m. 

One of my suggestions is that we do follow a European approach 
J? Jllt^tl?''^'^^!'.^^ ^e^.* the ages of 58 to 62, some type 

Slnnw1?.*-"if'"l"* ^ 'S^^^ ^^'^""ty to help those older 

people I think when you're dealing with younger people, the im- 

^^S, ^u^° ^M""^ hopefully the economy buoyant 

L I 5 ^'^^ ^"""^ ^""^ °f "^o^ey for counseling and job 
search and so on, you can move people around. 

HoViL'n"U!'^*w^^'"P number of workers out of Detroit went to 
£rS J? T " ^^"-i*" ^^'=«' ^° they had to go back to 

Detroit But by and large, if you're in the younger age groups, I 
^Z i^^t outstanding feeling that I have about the Ameri^n econ- 
omy IS that m a continuing expanding labor market-and we have 
Sceir^ jobs-the younger people can by and large 

Now, I want to raise the other issue that has me very bothered. I 
«hi?rl°'^ ^ "^^^ there all my life. I believe that 
the shift to the service economy, which is continuing to accelerate, 
where we now have three out of every four jobs in services, means 
l^ nil • ."°t have mmimum qualifying educational compe- 
tencies, one IS going to be out of that labor market. 

ntLvTol^ ^T" Chicago, Los Angeles and many 

other places, a serious danger to the stability of the society-not to 
wnr-..5n?''^"^^-°f the society-of having youngsters coming of 
working age who lack the minimum qualifications to get employed 
m the new service economy. 

, We have all kinds of jobs in New York. We've had 400,000 jobs 
low point m 1977. But we have to import most of those 
people from other parts of the United States and from abroad. That 
IS a very serious matter. 

^fL\Vu^^ that \,e have to give youngsters who don't 

^SLI? **'''fFu*' the regulai school a second and third chance to 
somehow get themselves into the labor market and make up for 
what they didn^t get the first time around. 
I want to say one word about retraining. I think retraining is im- 
have the competencies to be retrained. I've 
l^Ji JmlS'o Swedish system and the German system, and that is 
^*-.?J?* t have the basic educational compe- 

tencies, you can t be retrained. A lot of the automobile workers' ex- 
periences m retrammg, especially in the Los Angeles area, from 
automobiles to computers, did not work. It just didn't work 
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So I would look at retraining very cautiously for the people who 
need the most help. And the people who need the most help are the 
people who don't have the educational competencies. 

That's about it. 

[The prepared statement of Dr. Ginzberg follows:] 

Federal Poucies to Strengthen the U.S. Labor Force 
Eli Ginzberg, Columbia University 

1. The following points derive from my half century research into labor force 
problems in the U.S. and abroad, and my oversight as Chair of the National Com- 
mission for Employment Policy land predecessor agencies between 1962 and 1981) of 
$100 billion of federal expenditures for MDTA and CETA. 

Shortfalls from full employment are the major cause for losses to experienced 
workers and to problems facing new entrants into the labor force. 

Tcvtinology is a minor factor in depriving workers of jobs and income. The major 
factors are cychcal and structural shifts including loss of preexisting markets such 
as many U.S. manufacturers experience in recent years from the overvalued dollar 

In a relatively free trade world it is inevitable that some U.S. firms will lose their 
domestic market, and that American workers, many with long tenure will become 
unemployed. Those in high wage industries with good union contracts will have 
great difficulty in finding equivalent jobs in an increasing white collar economy 

2. What sensible steps can/should the Federal Government take to moderate the 
high losses suffered by so me/ many, but by no means all U.S. workers who become 
displaced or young workers who can't find a job. 

Operating the economy closer to full employment would be the single largest con- 
tribution. 

Providing second and third chance opportunities for young people who lack a high 
school diploma to obtain basic competences plus work experience. I also favor a fed- 
erally funded jobs program with a basic competence component. With three out of 
four jobs in the service sector functional literacy requires 12 years of effective edu 
cation. 

JPTA should have additional funds at its disposal to facilitate counseling and job 
search for displaced workers, 

3. Retraining is not useful for displaced workers who lack basic competences. 
They need help to find another job. They may need a publicly funded job or they 
may need early retirement benefits. 

4. The best long-term prevention for costly displacement is to raise the compe- 
tence level of all young people entering the work force so that they will be better 
able to fit into the ever more dominant service economy. 

5. The continuance of racial discrimination compounds all of the above problems. 

Mr. MacKay. Thank you, Dr. Ginzberg. 
Mr. W?Jliam8. 

STATEMENT OF LYNN WILLIAMS, PRESIDENT, UNITED 
STEELWORKERS OF AMERICA 

Mr, Williams. Thank you very much, Mr. Chairman. 

I expect I can be more succinct or maybe as succinct if I stick 
with this statement a little bit. T\\ try to leave some things out as I 
go along in terms of an opening presentation. 

In the post-war period economic discussions, at least to the 
extent there was a reference to public policy measures, concentrat 
ed upon factors which induced economic growth. While inflationary 
pressures always were an inhibiting factor, constant increases in 
the gross national product were considered to be an attainable ob- 
jective. 

Paralleling this focus on wealth creation, there did emerge as a 
matter of affirmative public policy the conscious effort in the real- 
location of income, especially as evidenced in the Wai on Poverty 
during the I960*s. There was also a Third World dimension of this 
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wealth reallocation, whereby international cooperation was direct- 
ed to the sharing: of the growth with developing countries The em. 
phasis was upon growth and a reallocation of the ctoX both dS 
mestically and internationally, among low income Sps • 

However, such public policy measures adopted to achieve these 
objectives, while difficult to enact, did not Lve to coSt the 
l^^^^"^ of wealth redistribution in a stagnant domestk o? world 
economy That environment has changed in the last few years The 
mdustriahzed countries have barely been able to hold tSown 
The U.S. economy is at a standstill, and indeed, suffered recesSn 
ary years. In many industries like steel, cyclical downward ^^^^^^ 
sures have not relaxed. For the first four months of this year. S 
mill shipments were 4.1 percent below 1986 

Now there are other contrasts. Instead of a growth experience 
there is the phenomenon of industrial restructuring. This^panel fs 
addre^ing the issue of industrial transition, a somewhat softer 

tSm'plMoS'^^^ "^^''^ ''"""^^^ ^ degree of nega- 

Additionally, while in previous years references to Third World 
economics connotated an international aspect to macroeconomic 
policy never heless the bulwark of gro^vth^emSnS centered^n 
the^mdustriali/ed couij^ies, both its%roductive aSd consumptiie 

But now attention h&s been aroused by the emergence of the 
global market. Mass production processes in the SSstries- 
r^L^r^ fabrication and high tech ventures, semiconductorsrSle- 
^^S^^'^S^r'' "° '-^^ -l-ive domains ofllfe 

fi,F"^°'t"?^^^y.u°'^^''^'^' for the Third World and ourselves 
the markets for these products remain heavily dependent uS the 
industrialized world, and most predominantly upSn the U S mar- 
change and the global market, a though i^vi- 
K f «7l°""^ents, have arrived at a time of sharp economic prob- 
iSSn. challenged our ability U> cope wSh the 

fflohtfmr^w*!!^* expresses caution about entrance into the 

KitheleSS do Ww?Vrf^^ ^ '^'''^^ °f protectionism. 
i\everrneiess, l do believe that generally accented intPrnnHr.nai 

principles have not vet been definfd or a&v^dXLt^e vaSl 
pants m global marlcet competition cannot be ^sured of fair com- 
freaCent"°' '^'^^^ socill justi?e 

It has taken generations within our national marketplaces, and 
even more recently within the European Common Market to 
to Tpvp ^ 'y'^^'^^'i? set of Principles-^r regdSs if you wiH- 
M.iSl?^^^^^^^^^^^ 

e^^ifiTriffi^^ 

tionnlr^^A^^l therefore, for a period of adjustment and prepara- 
tion. Our industries must be given appropriate opportunity to con- 

fnn* ^ ^ 71'^? '*^^*^gy ^-"d a competitive outlook. But then 
too, the global marketplace must be subjected to far more dScf- 
plme over unacceptable practices than is now required 
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Thus, for example, the United Stee'workers of America has been 
advocating as an element of global Liarket preparation that trad- 
ing partners recognize as a discipL'ned precedent to submitting 
products for international trade, that internationally recognized 
workers rights not be suppressed. We are maintaining in both U.S. 
trade law and in current GATT negotiations that suppression of 
these rights constitutes an unfair trade practice. 

There is an unreasonable economic advantage being gained be- 
cause the lack of international discipline allows and indeed by de- 
fault encourages unfair wage competition. It is not enough for 
policy makers merely to affirm that such unfair competition can be 
offset by increased technology and productivity. 

As an element in domestic industry adjustment, I should like to 
indicate one area of no small importance. Of particular concern to 
potentially displaced workers in restructuring industries is the 
availability of early pensions due to plant shutdowns. Almost all of 
our industrialized partners provide these older worker compensa- 
tion measures, not only to facilitate structural changes, but also on 
the question of social equity. 

Yet we are faced with an anomaly. Steel firms have declared 
themselves hampered by these exit costs and have been engaging 
in Chapter 11 bankruptcies in order to avoid these obligations. Fur- 
thermore, even when pension plans have been terminated and the 
PBGC assumes responsibility for guaranteeing the basic benefits, 
this agency insists upon intervening in collective bargaining agree- 
ments if the unions attempt to recover for the structurally dis- 
placed workers those shutdown benefits not guaranteed by the 
PBGC. 

My point, Mr. Chairman, is that workers are unable to be sympa- 
thetic with the goals of industrial transition since there are little 
transitional programs assisting them. 

I would not, however, wish to deny that public policy is begin- 
ning to respond to worker displacement. This Congress is on the 
verge of enacting a dislocated workers training program patterned 
after the Department of Labor Task Force recommendations. Yet 
of major debate is whether a generally recognized asset .in worker 
adjustment, namely early intervention through a plant shutdown 
notification, should be incorporated in a comprehensive worker ad- 
justment program. 

Advance notice of shutdown is being bitterly resisted by business 
interests. Meanwhile, our European counterparts in the steel in- 
dustry are preparing for a further reduction in steel making capac- 
ity by inaugurating another comprehensive program of steelworker 
adaptation measures. 

According to the American Metal Market of June 18: 

The German steel induhtr> and union intend to buften the impact of pending mas 
sive layoffs by using $465 million in public financing. 

Industrial transition requires an industrial policy. There is no 
doubt that other countries, either those with emerging steel capac- 
ity or those engaged in retrenchment, approach these major invest- 
ment or disinvestment decisions through some form of industrial 
strategy. Presently, there is no such forum for evolving strategic 
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n£? ..1^ "'^"'^ ^¥.F'^ consideration both the corporate fman- 
cia^re^rcussions and the worker community losses. 
mJffl • have suggested an expansion of tripartite com- 

^n^.^'^^-^^'^'TT^'''^ °' policymal^ing bodies^apable of 
LTH^f^foP'i"^*^ the restructuring problems. There is^hs po- 
tential for developmg such an approacli to be found in the amend^ 
tiontafT:f pngr^fonal Trades Committee to thTsec- 

or safeguard clause of our trade law, wherein there would 
nnnfrS'^'fr dialogues among the affected parties and an import 
c2£n?n^rV°y"? ''^^ Submission of an adjustment plan as ??on- 
TJf a trade relief response tea declining industry. 

»mL ^ however, that industrial transition does 

not necessarily mean transition from a declining industry to an 
ST^lf ^ y°"^ staff draft fof this pSl Cer- 

S&ts ThpTr^.^ ^ ^vi" experience the evolution of 
mdustries The trauma to the declining industry is not eased be- 

fbsorb^edbylhem." '"^'"^"^ ^-the? are the' worker" 

indStJJ'%nmwr?' workers, for instance in the steel 

industry, tumble down the income me and land in traditional 

trSoLTC-J w°"* this cycIe'S^nUo 

De broken. Hence, we would caution aga nst transition scenarios 

'intff """^ d^'^li"? or demile of a particular iS?S 

world clirirrl^^^rv.'^*^ ^^^'^ ^« ^ *r^"«i«o" to a^oVe 
world class format for the same industry. We are particularly in- 
to be anTlli,^' '^""'^^Pt i" the steel industry because there seems 
Srfn • universal acceptance of the need for a substantial 
wlK«rl,iJ f <>acity reduction needs to be consisted 

with market demands, but should not be propelled by the exoort 
oriented growth strategies of other countries. These strategiS^are 
reaching an end to their usefulness. '"-raiegies are 

f»,!J^l''"^^j"^ countries with excess capacity will have to realize 
siSnceTthif '^"^^ T/'^/* ^lone will justify the ex- 

SfaSS toP/ii«"'*J''i'^?^^}5'- Unfortunately, these export-led 
whSro ?i=n ^h"^-^^ build.up of enormous trade surpluses 
which are also a detriment to the world trading system. ^ 

im^t wnnW STvf "^'^ eventually have to be adjusted. In the inter- 
te tXt1vp%«n'^J?^'y disadvantageous for tlie U.S. to abandon 
capacity, especially in steel, pending the readjust- 
ment of international trade balances e tiic xediyubu 

fhi Tvnii^'f? ^'^S ^^^^^ the Chairman's attention to the fact that 
is not PnHrPkf "".^"y °f the new industrializing countries 

Lnomfii Thp Tn^^^^^^ economic factors within their own 

economics. Ihe Journal of Commerce on June 24 reports: 

laSe1ySr!Suc/^J?nrT» n'l'"''S'^»'^^^^ """^ ^outh Korea have been aimed 
'jS StatS^ll^t fir f'"' "-^ '".'"■"'^^ ."P to one-third of Taiwan's exports to the 
o»V^ „ S'Wtes last year, for example, or ginated in U.S.-owned plants on the islnnd 
said an official at the American 4titutl in Taiwan. wS functions he unofn: 
?986^xpo'rS^ffi'S:;tJ^" ^^'i^ °^ «2.2 billion Xut haTf of its t^2 

the S67n^l^n wnrtE^ ^"""^ "-S- companies there. The mtuority of 

Uni^ Ste^ Lrvet LTn"^"''!!5^ goods.exported from the Philippin^ to the 

no detailed* re. rds cZc"^^nSoSra= ot&^/aKr"^' 
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Tl-e basic contention is that such excess capacity, svhich in part 
has produced excessive trade surpluses, cannot be sustained and 
will e'-^ntually be decreased or idled. Under these circumstances it 
would be very premature for American industry to reduce its ca- 
pacity. 

Additionally, some of the decline in steel production has been 
due to a trade deficit in indirect steel. That is, in steel content im- 
ports. As the exchange rates come under control, it is anticipated 
that some of this trade deficit will recede. Again, it would be pre- 
mature that steel capacity be unduly withdrawn. 

I behave that my main emphasis is upon the need for a forum in 
which we can coordinate various government policies regarding in- 
dustrial transition. Congress might, without such industrial coordi- 
nation, enact measures based upon the assumption of capacity re- 
duction to facilitate sucli reductions by providing economic and tax 
incentives or anti-trust relaxuJons for closure. An uncoordinated 
ad hoc approach of that type would be a mistake. 

I wish to reiterate that the loss of these basic^ industries' jobs is 
not being replaced by comparable income level jobs in the service 
sectors. It would be misleading to assume that since the unemploy- 
ment rate is relatively low, according to your staff notice, that the 
process of readjustment is being successful. Actually, we are wit- 
nessing the downgrading of the sta*^dard of living, not only of cur- 
rently displaced blue collar workers, but the freezing of future 
income opportunities for new workers. 

We do, however, recognize that profound structural changes ar^ 
occurring and will continue. In 1977 there was approximately 160 
million tons of steelmaking capacity, employing over 425,000 work- 
ers. Today the capacity is near 112 million tons, and only 180,000 
steehvorkers ar3 employed. Ac^justment is taking place, but for 
workers it is traumatic. 

Emphasis upon new technology is warranted, but there must be 
a social commitment to workers. So far we have not been able to 
develop a forum for the implementation of a social contract. It is 
that aspect of adjustment to transition to which I urge this commit- 
tee's particular attention. 

Thank you. 

[The prepared statement of Mr. Williams follows:] 
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Growth and Allocation 

In the post-war period, economic discussions, at least 
to the exten' there was a reference to public policy 
measures, cc entrated apon factors which induced economic 
growth* Whi_e inflationary pressures always were an 
inhibiting factor, constant increases in the gross national 
product were considered to bo an attainable objectives* 
Paralleling this focus on wealth creation, there did emerge, 
as a matter of affirmative public policy, a conscious effort 
in the reallocation of income, especially as evidenced in 
the War on Poverty during the *60*s. There was also a Third 
World dimension of this wealth reallocation, whereby 
international cooperation was directed to the shar ing of the 
growth with developing countries. The emphasis was upon 
growth and a reallocation of the growth both domestically 
and internationally among low-income groups. However, such 
public policy measures adopted to achieve these objectives, 
while difficult to enact, did not have to confront the 
problem of wealth redistribution in a stagnant domestic or 
world economy. 

That environment has changed in the last few years. 
The industrialized countries have bearly been able to hold 
their own. The U.S. economy is at a standstill and, indead, 
suffered recessi :>nary years. In many industries, like 
steel, cyclical cownward pressures have not relaxed. For 
the first four months of this year, steel mill shipments 
were 4.1% below 1986. 
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According to The Wall Street Journal , economic 

forecasters see slcrf growth for the rest of the year: 

Blue Chip Economic Indicators, a newsletter 
that each month polls 51 leading forecasters 
• . . estimated quarterly gains of 
appreciatively smaller magnitudes /than 
previously reported/— only 1.5% in the 
current quarter, 2.7% in the third, 2.9% in 
^" fi^st quarter of 

1988 . 



Restructuring and Global Market 

But now there are other contrasts, instead of a growth 
experience, there is the phenomenon of industrial 
restructuring. This panel is addressing the issue of 
industrial transition— a somewhat softer term but 
nonetheless one which conveys a certain degree of negative 
implications. 

Additionally, while in previous years, references to 
Third world economics connotated an international aspect to 
macro-econoraic policies, nevertheless the bulwark of growth 
remained centered in the industrialized countr ies— both its 
productive and consumptive bases. But now attention has 
been aroused by the emergence of the global market. Mass 
production processes in the basic industries (steel, auto, 
fabrication) and high technology ventures (semiconductors, 
telecommunications) are no longer the exclusive domains of 
the industrialized countries. Unfortunately, however, both 
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for the Third World and ourselves, the markets for these 
products remain heavily dependent upon the industrialized 
world — and most predominantly upon the U.S. marketplace. 

Adjustment and Preparation 

Structural change and the global market, although 
inevitable developments, have arrived at a time of sharp 
economic problems and have seriously challanged our ability 
to cope with the transition* I am aware that if one 
expresses caution about entrance into the global market, he 
stands vulnerable to the charge of protectionism. 
Nevertheless, I do believe that generally accepted 
international principles have not yet been defined or 
adopted so that the participants in global market 
competition cannot be assured of fair competition nor can 
the workers receive equitable and social justice treatment. 
It has taken generations, within our national marketplaces 
and even more recently within the European Common Market, to 
arrive at a systematic set of principles — or regulations, if 
you wish — to prevent exploitation of workers and 
concentration of wealth. 

The global marketplace could put pressure upon these 
social gains and resul^ in a gradual lowering of the 
standard of living of workers in industrialized countries. 
There is need, therefore, for a period of adjustment and 
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preparation. Our industries must be given appropriate 
opportunity to convert to a world-class strategy in their 
competitive outlook. But then, too, the global marketplace 
must be subjected to far more discipline over unacceptable 
practices than is now required. 

Thus, for example, the United Steelworkers of America 
has been advocating, as an element of global market 
preparation, that trading partners recognize— as a 
discipline precedent to submitting products for 
international trade— that internationally recognized workers 
rights not be suppressed. We are maintaining in both U,S, 
trade law and in current GATT negotiations that suppression 
of these rights constitutes an unfair trade practice. There 
is an unreasonable economic advantage being gained because 
the lack of international discipline allows and, indeed by 
default, encourages unfair wage competition. It is not 
enough for policymakers merely to affirm that such unfair 
competition can be offset by increased technology and 
productivity. 



Exit Costs 

As an element in domestic industry adjustment . I should 
like to indicate one area of no small importance. Of 
particular concern to potentially displaced workers in 
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restructuring industries is the availability of early 
pensions due to plant shutdowns. Almost all of our 
industrialized partners provide these older-wotker 
compensation measures not only to facilitate structural 
changes. There is also a question of social equity. Yet, 
we are faced with an anomaly. Steel firms have declared 
themselves hampered by these "exit costs" and have been 
engaging in Chapter 11 bankruptcies in order to avoid these 
obligations. Furthermore, even when pension plans have been 
terminated and the PBGC assumes responsibility for 
guaranteeing the basic oenefits, this agency insists upon 
intervening in collective bargaining agreements if the 
unions attempt to recover for the structurally displaced 
workers those shutdown benefits not guaranteed by the PBGC. 
My point, Mr. Chairman, is that workers are unable to be 
s>mi*athetic with the goals of industrial transition since 
there are little transitional programs assisting them. 

Closure Measures: Notification 

I would not, however, wish to deny that public policy 
is beginning to respond to worker displacement. This 
Congress is on the verge of enacting a dislocated workers' 
training program patterned after the DOL Task Force 
recommendations. Yet, of major debate is whether a 



ERIC 



15 



-6- 

generally recognized asset in worker adjustment; namely, 

early intervention through plant shutdown notification 

should be incorporated in a comprehensive worker adjustment 

program. Advance notice of shutdown is being bitterly 

resisted by business interests. 

Meanwhile, our European counterparts in the steel 

industry are preparing for a further reduction in 

steelmaking capacity by inaugurating another comprehensive 

program of steelworker adaptation measures. According to 

the American Metal Market (June 18, 1987), the German steel 

industry and union intend to soften the impact of pending 

massive layoffs by using $465 million in public financing. 

^ The plan has . ot been fully detailed, but 
It IS intended to provide funding for job 
retraining and early retirement schemes for 
the 25,000 to 30,000 German steelworkers who 
may be laid off because of losses by the 
country's leading steelmakers and community- 
wide moves to cut excess capacity. It is 
still unclear if the plan includes aid for 
steel companies losing capacity. 

Under the proposal, at least $465 million 
would be needed from the public sector for 
layoff payments, re-employment in non-steel 
sectors and job retraining programs. At 
least half of this amount would come from the 
German government, while the rest would be 
provided by the European Commission. 

Industrial transition requires an industrial policy. 

There is no doubt that other countries, either those with 

emerging steel capacity or those engaged in retrenchment, 

approach these major investment or disinvestment decisions 
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through some form of industrial strategy. Presently, there 
is no such forum for evolving strategic approaches which 
take into consideration both the corporate financial 
repercussions and the worker/community losses. 

Restructu; .ng For urns 

The Steelvorkers has suggested an expansion of 
tripartite committees into decisionmaking or policymaking 
bodies capable of coming to grips with the restructuring 
problems. There is the potential for developing such an 
approach to be found in the amendments, proposed by the 
Congressional trades committees to the Section 201 or 
safeguard clause of our trade law, wherein there would be 
"interactive dialogues" among the affected parties in any 
import control petition and the submission of an adjustment 
plan as a concomitant part of a trade relief response to a 
declining industry. 

Capacity Reduction: Export Str.itegies 

Let me hasten to add, however, that industrial 
transition does not necessarily mean transition from a 
declining industry to an emerging one, as mentioned in your 
staff draft for this panel. Certainly, the economy as a 
whole will experience the evolution of new industries. But 
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the trauma to th, declining industry is not eased because of 
these new emerging industries. Neither are the workers 
absorbed by them. For the most part, blue-collar workers, 
for instance in the steel industry, tumble down the income 
line ar.<3 land in traditional lowxir wage jobs, without a 
transitional strategy, this cycle win not be broken. 

Hence, we would caution against transition scenarios 
which assume the sharp decline or demise of a particular 
industry. Indeed, we would advocate that there be a 
transition to a more world-class format for the same 
industry, 

we are particularly insistent upon this concept in the 
steel industry because there seems to be an almost universal 
acceptance of the need for a substantial reduction in 
capacity. Capacity reduction needs to be consistent with 
market demands but should not be propelled by the expo rt- 
P^^^^ted growth strategies of other countries. These 
strategies are reaching an end of their usefulness, 
Steelmaking countries with excess capacity will have to 
realize that demand growth in their own market alcn^ will 
justify the existence of their productive capacity. 
Unfortunately, these export-led strategies have allowed the 
build up of enormous trade surpluses which are also a 
detriment to the world trading system. These situations 
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will eventually have to be ;>djusted* In the interim, it 

would On extsronelv disadvantageous t c the U^S, to abandon 

its productive capacity, erv«2clatly <n steel, pending the 

readjustment of international crade balances. 

I would also like to call the Chairman's attention to 

the fact that the export attraction *.or mony of the newly 

industrializing countries is not entirely Oiriginating from 

economic factors within their own economics. The Journal of 

Commerce (June 24, 1987) reports: 

For the past two decades, U.S. multinational 
corporations have been pouring money Into 
manufacturing operations in Asia's ' f ou:. 
tigers'— Hong Kong, Singapore, South Korea and 
Taiwan — along with less-developed bi»»- growing 
economies in the Philippines, Malays ^ind 
Thailand. 

U*S. investments in countries such as Taiv^n 
and South Korea have been aimed largely at 
producing for the U.S. market. Up to one-third 
of Taiwan's exports to the United States last 
year, for example, originated in U.S. -owned 
plants on the island, said an official at the 
American Institute in Taiwan, which functions as 
the unofficial U.S. embassy there. 

U.S, ii.>vestments in these countries are 
shifting Crom low-end products such as textiles 
and footwear to high-value goods such as 
electronic components, computers and 
automobiles, largely for shipment back to the 
United States. Detailed figures are often hard 
to come by, but the scale is vast, judging by 
industry and other estimates giv/*n to The 
Journal of Commerce. 

In the case of Singapore, $2.2 billion — 
about half its total 1986 experts to the United 
States — came from U.S. companies there. 

The majority of the $670 million worth of 
manufactured goods exported from the Philippines 
to the United States last year was produced by 
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subsidiaries of U.S. companies, especially in 
the semiconductor industry. Total Philippine 
^P?i5cn United States in 1986 were valued 

at §759 million. 

The United States is Hong Kong's largest 
market and has some $6 billion invested there. 
But, given Hono Kcr.g'-s open economy, there are 
no detailed records concerning the operations of 
U.S. companief; there. 

This is not an indigenous economic situation to which 

U.S. manufacturers should sacrifice productive capacities. 

Actually, the Institute for International Economics in a 

report, "Adjusting to Success," charges. 

The four spectacularly successful newly 
industrializing economies of East Asia — Hong 
Kong, Korea, Singapore, and Taiwan— have often 
been held up as a model for emulation by other 
developing countries. But today there is cause 
for concern that their actual or incipient 
current account surpluses both endanger their 
continued economic progress and hinder global 
balance of payments adjustment. 

The major threat to continued progress in the 
East Asian NICs ... is their growing external 
surpluses. These surpluses divert resources 
from high-yielding domestic investments into 
lower yielding foreign assets, distort domestic 
investment toward an excessive focus on export 
and import-competing industries, deter desirable 
upgrading of the composition of exports, create 
inflationary pressures through the monetary 
effects of the buildup of reserves, increase the 
probability that much more precipitate 
adjustment will be required later (as in Japan 
now), and unduly limit the growth of internal 
consumption. 

The basic contention is that such excess capacity, 
which in part has produced excessive trade surpluses, cannot 
be ;iustQined and will eventually be decreased or idled. 
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Under these circumstances/ it would be very premature for 
American industry to reduce its capacity. 

Capacity Reduction: Indirect Steel Imports 

Additionally, some of the decline in steel production 
has been due to a trade deficit in indirect steel; i.e., in 
steel-content imports. As the exchange rates come under 
control, it is anticipated that some of this trade deficit 
will recede. Again^ it would be premature that steel 
capacity be unduly withdrawn. 



I believe that my main emphasis is upon the need for a 
forum in which we can coordinate various government policies 
regarding industrial transition. Congress might, without 
such industrial coordination, enact measures-abased upon the 
assumption of capacity reduction — to facilitate such 
reductions by providing economic and tax incentives or 
antitrust relaxations for closures* An uncoordinated ad hoc 
approach of that type would be a mistake. 

I wish to reiterate that the loss of these basic 
industries jobs is not being replaced by comparable income 
level jobs in the service sectors. It would be niisleading 
to assume that since the unemployment rate is relatively 
low, according to your staff notice, that the process of 
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readjustment is being successful. Actually, we are 
witnessing the downgrading of the standard of living not 
only of currently displaced blue-collar workers, but the 
freezing of future income opportunities for new workers. 

We do, however, recognize that profound structural 
changes are occurring and will continue, in 1977, there w&a 
approximately 160 million tons of steelmaking capacity 
employing over 425,000 workers. Today, the capacity is near 
112 million tons and only 180,000 steelvorkers are employed. 
Adjustment is taking place, but for workers it is traumatic. 
Emphasis upon new technology is warranted. But there must 
be a social commitment to workers. So far, we have not been 
able to develop a forum for the implementation of a social 
contract. It is that aspect of adjustment or transition to 
which I urge this Committee's attention. 
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Mr, MacKay. Thank you, Mr. Williams. 
Dr. Lawi'ence. 

STATEMENT OF ROBERT LAWRENCE, SENIOR FELLOW IN 
ECONOMICS, THE BROOKINGS INSTITUTION 

Dr. Lawrence. Thank yea very much. 

In my comments I would like to deal with two issues. The first, I 
would like to talk about some conceptions of change in our econo- 
my. Indeed, some misconceptions about the nature of structural 
change. In particular, the influence of the global economy. Then I 
would like to talk briefly about some policy suggestions that I be- 
lieve would facilitate Industrial adjustment in the global economy. 

I would like to direct ycuc attention to a table in my testimony 
following page 7. There are three basic notions which are very 
common today, which attempt to explain our performance in inter- 
national trade and the emergence of the very large trade deficit 
which we have experienced over the last five years. 

These notio.^s essentially suggest that there is some intrinsic in- 
ability of the Jnited States to compete in international markets. 
Indeed, advocates who advance at least two of those notions argue 
that it is essential that we move tc an extensive system of man- 
aged trade if we're ever going to get our trade deficit down. 

These conceptions really argue, first, what I call the low wage ar- 
gi^ment. That is essentiaUy that if workers are paid $2 an hour in 
Korea and they are paid $12 an hour in the United States, there is 
no way the U.S. can compete. We have to either get their wages 
up, or our workers will face a leveling down in their wages. That is 
sort of the low wage argument. It argues that predominantly our 
trade deficit has been the result of these forceps. 

A second argument which is a very popular argument, particu- 
larly with Congress, is the unlevel playing field argument. The ar- 
gument here is that foreign governments are interventionist. They 
^ve their firms more assistance than the American Government 
Qoes. In this system, the ball inevitably bounces towards the U.S. 
goal line. The United States can't compete under these conditions. 

The third argumt;:;t s^^yp that essentially Ameiicans have forgot- 
ten how to produce pod" quality products. It doesn't matter what 
the price is. We can t sell abroad unless we learn to impr'^^e our 
quality. 

There is an element of truth in each of these arguments. There 
are obviously instances when they do apply. But the question is 
whether they should be the driving force behind our tir \e policy. I 
would submit they ought not to, precisely becatise they can't ac- 
count for the facts. What are those facts? 

Let's look at Table I in my testhnony. The first thing to note is 
the pervasiveness of our trade deficit. The declines have come vir- 
tually evenly in capital goods, in automotive products, and in con- 
sumer goods, $43 billion in capital goods betvyeen 1981 and 1986, 
$45 billion in automotive products, $44 billion in consumer goods— ^ 
as you see, almost evenly divided and pervasive across all commod- 
ities. 

If you look at the regional movements in our trade balance, what 
you discover there is that it is pervasive. It is with every major 
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trading partner that we have; and what is remarkable, it is almost 
proportionally distributed across our trading partners. I have done 
some exercises where you simply give each trading partner their 
share of our imports and our exports as they were in 1981, and 
forecast what would have happened if they had simply picked up 
their proportion. ^ 
^ Lo and behold, what you find, if we take the case of Japan for 
instance, is that their proportional share would have been $38.4 bil- 
lion. That s m my second table. Lo and behold, that's exactly what 
they got. 

So these are the facts then; a pervai^ive erosion in our trading 
performance across almost every product category, and almost pro- 
portional with every trading partner. How does that square with 
those interpretations of our trade difficulties? Let's think about 
that unlevel playing field argument for instance. 

First, remember that in 1981 the United States actually had a 
surplus m its trade in manufactured products of about $11 billion 
So there was nothing in the playing field then that prevented us 
h^om getting a surplus. What's happened has happened since then, 
bo things must have changed in some way in order to tilt the play- 
"^i^.^ to take that explanation seriously. 

Yet, if we look at the pervasiveness of this erosion, we have to 
believe m nothing short of a global conspiracy because it's not con- 
fined to one or two of our trading partners. It is pervasive. If you 
^^^^t- "^^^^ ^^^^ happening since 1981 is, if 

anything, protection has been on the rise in this country relative to 
our trading partners. It simply cannot account for this erosion in 
our trade balance. The proportionality confounds the argument, 
that its due tv unfsir practices of one particular trading partner. 

Let s think of the low wage argument. Well, let's look at what 
happened with ^ieveloping countries. What we find is that as a 
ehare of our imports, developing countries accounted for 25 percent 
of our manufactured imports in 1981, and 25.9 percent in 1986. It is 
not a low wage phenomenon at all. 

Indeed, what is striking is that more than two-thirds of our inter- 
national competition in import markets is coming from developed 
countries, those countries which have wage rates that are rather 
similar to ours. 

So I would assert Liat neither of these two explanations can ac- 
count for the facts. Indeed, I would suggest that by and large 
America can compete internationally, provided it has higher pro- 
ductmty m order to offset the low wages in foreign countries. After 

T Qc)f ^ experience for the United States. 

In 1960, the U.S. economy paid wages which were more than two 
times those m the rest of the world. Indeed, what is interesting is 
that m 1960, two-thirds of our manufactured imports came from 
low wage countries. Recall that in 1960 low wage countries includ- 
ed Japan and Europe. So that a much smaller proportion of our im- 
P?^.Ji^ ,y come from those low wage countries, although their 
Identities have changed, than did earlier. 

What about the quality argument? Again I'm not saying there 
isn t some element of truth in it. But how can that account for the 
pervasiveness of this decline? Capital goods, auto products, con- 
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sumer goods, evenly distiibuted. If quality erodes, it erodes in some 
psurticular sectors. It also doesn't occasion a precipitous decline. 

No. If you want to understand why we have a trade deficit you 
have to look at something we economists call macroeconomic. It's 
aggregative. Only if it were an aggregative phenomenon could you 
explain the pervasiveness of this change. Indeed, until we change 
our macroeconomic policies, we won't get a reversal of this aggi'e- 
gate of change. 

It has to do with policies adopted in the United States. It has to 
do with the fact that we as a country are spending much more 
than we produce. When you spend more than you produce, you 
have to get foreign goods to make up the difference. Therefore, 
there is this direct link between our two deficits — the Federal 
budget deficit and the trade deficit. That is the essential message of 
the first part of my paper. 

I also deal with the issue of whether or not the United States is 
being deindustrialized. There are a number of interpretations of 
the term "deindustrialization". Again, I direct you to a chart fol- 
lowing page 17 of my testimony. 

What is interesting there — The chart is divided into two panels. 
It all depends on how you define deindustrialization if you want to 
come up with an answer. What I would point out though is that in 
panel A, I give the share of manufacturing in our GNP. What is 
really stritoig about that panel is that essentially, measured in 
1982 dollars, manufacturing is roughly the same share of our gross 
national product as it has been in most of the post-war period. 

Indeed, if you look in real quantitative terms, goods are as im- 
portant an element in ourproduction today as they were in 1980 
and as they were in 1960. The United States is not losing its capac- 
ity to produce goods. Lidividual U.S. industries have indeed experi- 
enced tremendous difficulties. But in the ^gregate, if you look at 
measures of our industrial base, our capacity to produce in manu- 
facturing, you find that that has increased by about 20 percent 
since 1980, roughly in line with the rest of our economy. 

So I would suggest that we do have sectors that are impacted dis- 
proportionately by trade. But that broadly, our manufacturing base 
has continued to expand roughly in line with the rest of our econo- 
my. If you do look though at the share of manufacturing in employ- 
ment in our economy, you see a noticeable decline that I record in 
panel B. 

That is the result not of a loss of our ability to produce goods. 
Indeed, a result of our enhanced ability to produce goods. More 
rapid productivity growth in the goods productive sector has been 
the dominant reason for the share of manufacturing in our employ^ 
ment. 

I also deal in my testimony— but I won't go into it here — with 
the nature of the income earnings potential broadly in manufacture 
ing and the rest of the economy. The argument that our middle 
class could be eroded as a result of the transition, as a result of this 
declining share — I say it simply doesn't hold up if you look at an 
aggregate of an analysis of that particular phenomenon. 

There are differences indeed, and Til come to it in a moment, in 
the earnings capacity in certain of our heavy industries, particular- 
ly in steel and m automobiles. Workers who are dislocated do expe- 
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nence declin^. But as a broad generalization of the effect of a 
small decline in the share of manufacturing in employment in our 
total econcmy, it simply doesn't hold up. 

1^ addition, I don t find any substantial inability of the high 
technology manufacturing sectors of oui economy to provide 
middle and upper income earnings jobs. Indeed, the reverse is true. 
They provide relatively higher proportions than the more basic 
parts of the manufacturing sector. 

I do, however, believe that in addition to changing our macroeco- 
noniic policies, which are essential, we could change our policies to 
deal with dislocation in this economy. The work that I have done 
in this area looks specifically at dealing with dislocation as a result 
of international trade. 

I pereonaUy am very skeptical of coordinated orchestrated pro- 
-ams m order to deal with decline in a specific industry. I believe 
If an mdustry is being iiyured as a result of imports, it should come 
to the International Trade Commission, it should prove that it is 
faemg mjured. If it is being iiyured, a declining tariff should be pro- 
vided-m the form of protecting that sector. 

I do not think that the government should get mvolved in de- 
tailed programs of the nature of conditionality, where protection is 
provided on a quid pro quo basis, fundamentally because I don't be- 
heve that the government knows what it takes to revitalize an in- 
dustry. I don t think we know how to restore the competitiveness of 
any mdividual mdustry. I don't think that is the job of the govern- 
ment. 

^ In fact, it is very striking that if you actually look at the steel 
mdustry /here we had, in 1984, mandated investment in that in- 
dustry, we find that firms which have been mvestmg the heaviest 
over the last decade are those closest to bankruptcy today. It has 
not been a profitable endeavor to mvest in the steel industry. Yet 
the Congress in 1984 mandated that such mvestment should take 
place. 

So I am skeptical that we really know what it takes. I also don't 
see why we should mandate every firm to invest. It is almost bound 
to be sure that some of them have to be shaken out. I say give the 
mdustry a breathing space. Give them a declining tariff, and let 
the chips fall where they may. It was mocked when it was imple- 
mented, but m fact that was exactly our policy with Harley David- 
son m the auto cycle industry. 

We gave them a tariff, we set it to decline, they knew it was tem- 
porary, and they restored their competitiveness. The market isn't 
perfec^ it does make some errors. We can slow ac^ustment down. 
But I don t think we should do it in a detailed or interventionist 
way. 

I think then with the revenues that we take from those tariffs 
that are set to decline, and indeed, from auctioning off the quotas 
that we currently have, we could improve our trade adjustment as- 
sistance program. 

¥^.r?^ 1^®^ ^ ^^^^ ^^^^^ ^ indeed something very traumatic 
and difficult for a worker who was earrang a high wage to now 
have to experience a precipitous declme in his or her income. 
Indeed, there is an incentive to delay adjustment because of that 
erosion m the income that that worker would experience. 



26 



My suggestion is a form of insurance, of wage insurance, for 
workers from such displaced and dislocated industries. If a worker 
were earning say $25,000 or $30,000 a year and they found a new 
job paying $10,000, 1 would suggest that they would be compensat- 
ed say for hatf of the erosion in their wages for some period of 
time. That proportion could be adjusted according to their age, 
with older workers getting more. 

But I think that easing the transition in an income sense would 
be an important component. I also believe that not for everybody, 
but where workers determine that they want to avail themselves of 
training, I think that that should be provided in a way perhaps 
that could be financed by being linked to their future incomes. 

Finally, my colleague and I, in the study that we have done, be- 
lieve that communities ought to have a form of assistance to deal 
with the traumatic experiences of plant closures. We call this a tax 
base insurance program. 

We believe that just as we have unemployment insurance for 
workers, we ought to have a tax base insurance program for com- 
munities. They could insure their tax base and then, in the event 
of a precipitous shortfall not due to the change in the tax rate, but 
due if you will to a plant closure or a crop failure or a fall in the 
price of oil— If s a program that has wide regional applicability, not 
just due to trade, but due to other forms of structural shocks that 
hit communities. 

They would then in turn be reimbursed for some proportion of 
the erosion of that tax base for some period of time. You could 
either do it on a voluntary basis, or you could make it mandatory. 
When you do it on a voluntary basis you have a problem, as in all 
insurance programs, of some kind of adverse selection, that only 
those who are susceptible to these disturbances would sign up. On 
the other hand, when we did our study we were struck by how per- 
vasive the shortfalls have been for communities. 

Our country has been racked by disturbances over the last 
decade. It hasn't just been the industrial heartlands. There is a 
broad base, a wide number of communities that have experienced 
this. So I think .hat this is a suggestion which we believe should 
merit further consideration. 

Thank you very much. 

[The prepared statement of Dr. Lawrence follows:] 
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Senior TeHcM, Ohe Brookings Institution 
before the 
Ofechnology Policy Task R>rce 
Canuittee on Science, Space and ifechology 
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Industrial Transition in a Global Econanyr 



A nation with America's human and natural resources should 
provide its citizens with the world's hi^t living standards. Ohis 
preposition, once taken for granted is being called into question by 
many Americans. Oheir doubts reflect concerns that America's changing 
global role and the need to carpete in international trade pose a 
threat toU.S. living standards. 

Anerica's Global Role. For most of the postwar period, the U.S. 
econoiy led the world. By alnost any nEasure the United States econcny 
was nunter one. America was richly enctowed with natural resources. It 
had the world's most highly educated and trained labor force, the nost 
modem plant and equipment and the leading edge technologies in almost 
every industry. In cortoination with the latest nanaganent techniques 
and the scale econonies resulting fron a huge and rich dcttestic market, 
the U.S. econoty produced about twice as much per worker as its nearest 
European counterpart and its citizens enjoyed the world's highest 
living standard. 



The views expressed in this statement are the sole 
responsibility of the author and do not purport to represent those 
of the Brookings Institution, its officers, trustees, or other 
staff members. 
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For most of the fifties and sixties, Americans felt secure in 
their econcmic relationships with the rest of the world and in the 
perfonnance of the econony at hone. Between 1950 and 1973, per c^ita 
li'-ing standards seemed to rise inexorably for all — lifting large 
niBcbers of Americans frcm poverty, Ito be sure growth was punctuated by 
recessions and inflation presented a recurrent prcblem, but over the 
long tezm, ffdth in sustained growth proved justified and structured 
changes such as the shift off the fauns were viewed as essential 
coTplenEnts to progress. 

But today, aljtost everything has changed. While America continues 
to have world's largest GNP and to occi^y a leading position in the 
global economy, in several respects the Aiterican econctny is no longer 
clearly preeminent. U.S. warkers are not obviously trained in the best 
schools nor do they necessarily have the highest skills and work with 
the most modem equipment. American irenagement may not lead in quality 
control, in motivating its workforce and making decisions for^the long 
term; U.S. technology in several areas is no longer the world's best. 
The nation's natural resources no longer suffice to ireet its needs — 
oil iitjjorts are rising for the second time in a decade. America may 
provide its citizens with the world's highest living standards, but the 
lead is closer to ten rather than fifty percent. 

1f)e channels linking the U.S. with the glctol econcmy have 
become deep and wide and they transmit sl>ocks in both directions. Itiis 
increased global integration of the econcmy has been associated with a 
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period of iruch waater danBstic ecorwraic performance. The naUon has 
been wracked vdth inflation, deep recessions and slow prxxhictivity 
9rowth. 

Anerioi's loss of global lead, its changed relationships with the 
rest of the vrorld, particularly its large trade deficit and growing 
international indebtedness and the nature of structural change in the 
dcroesUc economy have raised questions about the future ability of the 
econcray to sustain the rise in living standards recorded in the past. 
Otese concerns have recently reached a fever pitch in the national 
debate about U.S. corpetitiveness 

In my view, Anerica cannot ignore these changing global oconcmic 
reaUties. Efforts to recapture the past by retreating into isolaUon ( 
by erecting trade barriers, capital controls and restrictions on 
foreign investaent) are doored to failure. America must ireet the 
challenge of its changing global role head on, by adapting its 
institutions to ensure that its ccqpetes effectively in the global 
economy. To accotplish this we need accurate notions of the nature of 
structural change within our economy and policies which aid in 
adjusting to it. Unfortunately, there are widespread misconceptions 
about the nature of U.S. structairal change tliat may lead us astray in 
responding to the new glc^ environtient. The firs- is that there are 
instrinsic features of the international economy which prevent U.S. 
industry from competing successfully; the second is that such 
cotpeUtion is damging the industrial base — that the U.S. is being 
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dsindustrialized; the third is that the ecxDnory is shifting in an 
mxissirable direction — toward the piroduction of services rather than 
goods and that s\>ch a shift means lower living standards, an unequal 
incoiB distribution aal poor jobs. In this testimony i discuss these 
notions. In the final section I maka sane brief corinents about policies 
v» shcxild actopt to ease the adjustirent burdens related to trade. 



Otisre are three popular ejq)lanation3 for the emergence of the 
large U.S. trade deficit ii> manufactured goods. ^Ihe first appeals to 
the ccrtroon sense notion that high-wage countries, such as the U.S., 
cannot con^ete with low-wage countries. If vror)cers are paid twelve 
dollars an hour in America and less than two in Korea and both 
countries have access to world nartets for capital and technology, 
firms located in Korea can always underprice those in the United 
States. If free trade occurs between such countries, vrorkers in the 
hi^i-wage economy face two disastrous options; unenplofyment or slave- 
level wages. 

The second line of attack, the unlevel-playing field argunent, 
appeals to U.S. national self-interest. The real world is daninated by 
nationalistic econcmlc policies. Ihe competitive, open environment 
assumed by international trade econonists siirply does not exist. Only 
the U.S. bases its policies on the rules of the free narket. Foreign 
govemfents support targeted industries with subsidies, selective 
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procurtnent and trada protection. Oha result is an "unlevel" playing 
field and the ball inevitably bounces toward the U.S. goal. 

For protagonists of both these positions the correct response to 
these prcbleras seens cleart Anax'lca should abandon the view that market 
forces dominate trade flews. It should act like other countries and 
manage trade to its advantage. Imports of foreign products should be 
8trix:tly cOTtrolled with quotas until and unless wage levels and 
ijidustrial policies resenble those of the Ifriited States. Unless we 
protect our martets, the argument continues, the trade deficit will 
balloon further and our nanufacturing base will contijiue to shrink. 

A third school ascribes the deficit to failures in U.S. 
manufacturing capabilities. Put simply, foreigners now make better 
products. Unless the United States iuproves its capabilities, the trade 
deficit will persist. 

I share with these schools a deep concern with the record trade 
deficit, but firmly reject their diagnosis of Aterlca's trade prbblens: 

— Since wage levels tend to reflect productivity levels, high- 
wage countries such as the U.S. can ccqpete with low wage countries 
because their superior productivity compensates for higher wage rates. 
If developing countries really had U.S. skills, technology and capital 
levels, their wages would no logger be low. 

— a»>e gains from specializing along the lines of coti^arative 
advantage are not absent simply because government policies are iiore 
pervasive than assumed in sane versions of trade theory. 
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— Khile practices such as mibsidies and tariffs will affect the 
corfxjsition of trade over the raediixn run, they will not affect the size 
of the, trade balax>ce v^ilch is driven by a nation's spending and savings 
patterns, A country with investnent oppoj.tunities that exoeed its 
dcnestic savings will borrow froa abroad and run a trade deficit even 
if its costs are relatively lew, its horae xnadoBts protected and its 
e^qports subsidized. Conversely, a nation with high savings relative to 
investment will run trade surpluses even if its markets are open and 
its products poorly regarded. By this reasoning, the i^^icent 
deterioration in the U,S, trade position resulted from tha dacline in 
U.S. net national savings when the growing budget deficit was not 
matched by a corresponding increase in net private saving. 

It i£ unfortunate, if understandable, that these fundamental 
propositions are so poorly accepted in the current cnvirorment. I will 
try to demonstrate the logic and arpirical evidence beliind each of 
them, 

low-wage ixtports, Betvroen 1981 and 1985, the current account 
balance, including both goods and services, declined from a positive $6 
billion to a deficit of $141 billion, ^he decline in the manufactured 
goods trade balance over the period was almost as large — $135 
billion, Sinoe the low-wage, unlevel playing field, and poor quality 
argunents apply particularly to nonufactured goods trade, it is 
necessary to examine U,S, trade perfbmance in manufactured goods more 
closely. 
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AS shown in tables 1 and 2, tha deterioration In the Jtaerican 
"erchandlse trade lalance v«s pervasive, across both goods and 
countries. As table 1 shows, between 1981 and 1986, the simp vras 
quite unifbntdy and prqnrtionately spread across capital goods (dawn 
$43.2 billion), automoUva products (dbwn $45. 8 bUlion), and consisier 
goods (down $44.0 billion). Stoilarly, as shawn in table 2, the U.S. 
lost trade position vdth each of its major trading partners over this 
period. Indeed, not only was the Increase in tha U.S. deficit roughly 
P«Eorttonal to each partner's share of the U.S. litport narkat in 1981, 
but the U.S. litport shares fron different trading partners have changed 
strUdngly little. Ohe largest shift between 1981 and 1986 vas the 3.0 
percentage-point decline in the Canadian share of U.«:. inports. 
In?«rt8 fron Japan (up from 25.3 to 27.4 percent) airi Europe (unchanged 
at 22.4) grew roughly as fast as tha rest of the U.S. market. 

Iha U.S. dffliestic market Is tha location of the irast pronounced 
ooai«titlon betaken U.S. fijo^s and foreign products made with cneap 
foreign labov. If low wages abroad were driving the American trade 
deficit, therefore, tha share of Inports fron developing countries 
should have risen dramatically. But as table 2 indicates, the share of 
U.S. manufactured Imports from daveloplng countries in 1986 (25.9 
percent) was about tha sams as the share In 1981 (25.0 percent). 

Indeed, tha longer-run evidence throws even greater doubt on the 
cheap wtge argument, which Jjnplles an inexorablA insrease in the shares 
of Inports £tan cheap labor countries. In fact, U.S. Irports shw 
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T«We U VS. Tr»dt hy Selected End-ui^c CtleRftHes, 
Percent oFtolM unless otherwise spceified 



ChonfC in trade fcn/nnrr* 
(hitUons afdnUnrl) 



Act lint 
minus 

1981 1986 1981 1986 Mt»ol Vroportianor^ prcportinnnt 



Exports 



Imports 



CftpHat goods 
Auiomolivc producls 
Consumer f ood« 



69.6 
15.6 
U.8 



67.8 
19.0 
13.2 



33.5 
28.7 
37.8 



32.5 
33.4 
34.1 



-43.2 
-45.8 



-43.6 
-38.4 
-50.8 



04 
-7.4 
6.8 



fHiurcc- D>u for IWI trr from U.S. Dcptftmcnt of Cofmncrtt. Mcmitlofut Itwdc 'i««<«<»<>«'j^f ''f '^/^ 

DavJiofthetTA.rvwiMtnwKW. ^ 

• , Chti«« In the m«j!«ftclwtd trwJe b«Unc« betwtto I9JI tnd IW. ,s*««rtrf.ft«« «f 

h. TSKTfTcrr^ct bctwttn wK*, th. tr^dt b-Uncc wouW H«vch^/« **** 

loot importl >n<J expont M been mdnt»J«cd. »nd the wwl lr.<*e bd»ncc in Ml. 



T«»i1e2, U.S. Manufactured Trade, liv RcRi«r.«, I9RM6 
Pcreent of totnl unless otliers^-ise spceified 



Cltongr in trade balance* 
(hWionS afdattarsj 





Exports 


Imparts 




pfopor' 


minus 


Rcfiian 


I9SI 


1986 


1981 


1986 


Actual 


tianat^ 


proporiionol 


Csnadt 

Europe 

Other developed eouniries 


20.2 
6.t 

23.2 
8.8 


24.0 

to.n 

24.0 
8.3 


20.2 
25.3 
22.4 
5.6 


17.2 
27.4 
22.4 
5.3 


-14.4 
-38.4 
-32.t 
-8.3 


-30.3 
-38.4 
-33.5 
-8.3 


15.9 
0.0 
1.4 
0.0 


Lc$$ developed eountries 
AsUn newly industrialized 
eountries 
Centrally planned economies 


40.5 

5.9 
t.2 


31.6 

7.7 
2.t 


25.0 

13.6 
t.5 


25.9 

15.5 
t.8 


-54.9 

-23.3 
-t.5 


-36.9 

-20.5 
-2.2 


-18.0 

-2.8 
0.7 


Tot%1 (bntions of dollars) 


166.8 


169.8 


156.4 


308.9 


- 149.6 


-149.6 


0.0 



Soo!tt:S*meMUble 2. Fifwrtitrc rounded, 
impoitt tnd eiroftt h*d been mstnttincd. and the tctuxl tr»de biUoce In m%. 
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precisely the ojpfosite behavior ♦ in 1960 ^ two-thirds of manufactured 
iirports into the United States csm trcm countries with less than half 
U.S. income (and wage) levels. By 1986, the share from countries with 
less than half U.S. incoro levels had drojiped dramatically, to less 
than a third, in 1960, of course, Japan and many European vx»untries 
had cheap labor by this definition; today they no longer have. If 
cheap labor really detertained trade deficits, the U.S. should have had 
a nuch larger deficit in the 1960s when nuch msre of tJie vorld (by 
economic weight) had lower relative wages than it 6xs today. 

Finally, the progressive lowring of trade barriers between 
developed countries was not associated with a levelling down of U.S. 
wages to those of foreign developed countries, but rather with a period 
of rapid growth both here and abroad. Moreover, instead of permanently 
maintaining low wages, Europe and now Japan have wages tJiat have 
converge to U.S. standards roughly in parallel vdth levels of 
productivity in all these countries. 

BiQ Uolevel Playing FielO. Ihere is aiiple evidence that virtually 
all countries, including the U.S., maintain at least sore restrictions 
on ijiports. Indeed, the U.S. Trade Representative publishes each year 
a conpUation of foreign trade barriers erected around the world. Just 
as it has in earlier years, the U.S. should continue to pursue its 
negotiations with other countries to lower these inpediirents to trade. 

Nevertheless, unfair trade practices are not the driving force 
behind the recent rise in the U.S. trade deficit. Whatever the slope 
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o£ tl» field, tha trading system did not prevent the U.S. frora 
attaining c growing surplus in manufactured goods trade between 1973 
and 1981. Non-OPBC developing countries /•ctually bought far more 
manufactured goods from tJ» U.S. in 1981 than the U.S. bought from than 
— • th9 surplus w?8 $11.6 billion 

Oto account for tha turn arov d of the overall U.S. trade deficit, 
m ^ foreign pr»ctix«s would uniformly and sudldenly have had to have 
dhhii^ around 1981. Indeed, sorething close to a massive global 
conspiracy should hove taken place. Yet w 3cncw that protection is not 
nwch greater in tha rest : the world tod^ than it was in 1981 — • the 
Europeans have cut back on their industrial lAibsidies while th? 
Japanese martet is sorewhat more open today. Indeed, as shown in table 
2/ tha U.S. sent a larger fraction of its manufactured .reports to Japan 
in 1986 (10 percent) than in 1981 (6.1 percent). In fact, the xoixrket 
in vjhich protection has increased tha most over recent times is 
probably tha U.S. According to Balassa and Ealassa, between 3981 and 
1983 tte proportiwi of U.S. inports covered by NIBs rose more rapidly 
and overtook that of tha European CCnmmity.^ Since 1981, the U.S. has 
slapped tariffs or quotas on automobiles, machine tools, motorc^ycles, 
semiconductors, and steel and has flirted in Congress with protection 
for shoes and wina, anong other products. 



2 B. Balassa, and C. Balassa, "Industrial Protection in the Developed 
Countries,' World Economy , vol. 7, no. 2, (June 198A), pp. 179-96. 
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Nevertheless, Japan continues to be frequently singled out as 
having the most unfair trading practices among U.S- trading partners. 
Yet it is doubtful that such policies were a major factor in the 
dramatic increase in Japan's trade surplus with the U.S. since 1981. 
MDle 2 indicates that the Japanese share of the deficit growth is 
virtually proportional to 1981 trade shares, in 1981, Japan accounted 
for 25.2 percent of U.S. manufactured iirforts and 6.1 percent of 
manufactured e^qjorts. Given the growth in total U.S. iit?3orts since 
1981, slirply maintaining these 1981 shares in 1986 would have entaUed 
a rise in the U.S. trade deficit with Japan of $38.4 billion dollars 
which is precisely the rise that occurred. In short, the evidence is 
far more consistent with the view that Japan siirply picked up its share 
of the action than that it dramatically shifted its behavior — the 
necessaiy requirorent for the unlevel playing field e:q)lanaUcn for the 
deficit. 

Japanese trade balance behavior over the long run also indicates 
that whatever protective steps that country has taken are not causally 
related to its trade surplus position. Between 1965 and 1973, Japan's 
trade balance in goods and services (current account) averaged l.l 
percent of gross danestic product (GDP) . Bp sen 1974 and 1984 it 
averaged 0.7 percent. This is scarcely a record of chronic tendency 
twards surplus. 

Boor ©jality. There is considerable evidence that sore U.S. 
products are not as good as those made by foreigners. In particular. 
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according to Oonsisners B^x>rts this appears to be the case vdth U,S, 
autaicbiles. Nonetheless, such quality failures are unlikely to have 
beccoe pervasive sixnoltaneously across the wide range of goods in v*iicli 
the U.S. trade cJeficit has energed. 

Ihe real culprit. The pervasive nature of the trade deficit — by 
trading partner and by product category — suggests that sonething 
aggregative or macroeconcmic is at work. 3 in fact, that is precisely 
what has occurred. By definition, a nation's trade balance represents 
the difference between its total spending and production. A nation 
that spends nore than it produces nust necessarily run a trade deficit. 
As shown in chart 1, the U.S. has been in such a net spending situation 
sinse 1981, Between 1981 and 1986, total real U.S. spending on private 
consuirption and investirent and on govensrent-provided services 
increased by 19.6 percent, or 6.4 percentage points faster than the 
increase in U.S. production over the same period. 

One need not look far to discover what lies behind the spending- 
producticm intoalance. As shown in chart 2, between 1981 and 1986 the 
govenroent sector (federal, state, and local cabined) increased its 
annual borrowing by about $100 billion. Annual borrcwing by the 
federal government alone e>q)loded at an even faster pace, increasing 
frcm $64 billion in 1981 to over $200 billion in 1986. The private 
sector failed to increase its saving to balance the government-sector 



3 This point is also made in the 1987 Economic Report of the 
President, see pp.98«101. 
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CHART Z. 
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spsxiing splurge, in fact, net private investmsnt ran ahead of net 
private saving in 1986, contributing to the excess level of national 
spending. 

In short, a fundamental iiriaalance between U.S. production and 
spending since 1981 has necessarUy produced a nushrocming trade 
deficit. Ohe rising dollar has been the priraary mechanism indiK:ing the 
trade balance shifts vje have seen. Stinulated partly by hi^ U.S. 
interest rates and by unsettled conditions abroad, international 
capital rooved into the United States and caused the dollar to 
appreciate. Ohis in turn priced U.S. products out of world martets. 
As I discuss below. Hew the U.S. cheeses to close the gap between 
spending and production is perhaps the most litportant econonic policy 
question facing our nation in the years ahead. 

Is Anerlca Being Dainiistriallzed? 
Newspap<5r headlines point almost daily to the fact that U.S. 
industry is in dire straights. Ote reports are fUled with details 
abcwt plant and mine closures, the pli^t of the rust bowl and the oil 
belt, huge trade deficits, and decisions by U.S. fir its to locate 
manufacturing faculties abroad. Ohe fear is that America is 
deindustriaUzing, that America is losing the industrial capacity 
required to sustain (i) the nation'r, role as an indusucxdl and global 
power, (ii) the prosperity of inportant regional econcmies, and (iU) 
high-paying jot' for blue-collar workers. But these reports, while 
accurate for sane industrial sectors, fail to convey the full picture. 
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C«y are based on a p^^^'«i vie^ of the inanufacturliig econcny. In 
fact, aggregate jjanufacturing output Ivis grcwn faster than GNP over the 
past five years and is esqpected to out-perfom the eoonony over the 
next decade. Msorica has rwt deindustrialized, not vdll it. Bit the 
natuxe of U.S. ir/iistry is changing. Bie e^qpanding sectors reflect an 
age of infontation and technology-based grcwth. Anong the contractiiig 
sectors in serious trouble are several major heavy industries. 

-Deindustrialization" ne^ to be defined precisely. Does 
dedndustrialization refer to cutputis or ii^ts? If the concern is the 
nation's ability to satisfy its deraand for goods, the voltune of output 
should be the focus of attention. If the concern is the quality of 
enployro&nt opportunities, the danand for plant and equipment, or the 
adjustment difficulties associated with unemployment and plant 
closures, inputs such as capital and labor should serve as the focus. 

Industrial Output 

Spending on goods s\ich as consumer durables and investment 
equiprent is rtore sensitive to econanic fluctuations than is spending 
on services which are less easily post^joned. Consequently, goods 
production is very responsive to econanic grcwth. IXxring periods of 
rapid cyclical expansion (when demand is strong), manufacturing e35>ands 
nore rapidly than the rest of the aoOTony. Conversely, during periods 
of slow growth, manufacturing performs disproportionately slcwly. 
at«se cyclical fluctuations tend to cloud the stronger trend, over the 
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long ran, for goocSs and services output to grow at similar rates. The 
estiirate of manufacturing output in the GNP accounts shows America is 
not deiJidustrializing— either over the long run (i960 to 1985) or the 
mediim run (1980 to 1085) Real value-added in Arerican manufacturing 
(measured in 1982 dollars) constituted 20.4 percent of GNP in 1960, 
20.9 percent of GNP in 1980 and 21.7 percent of GNP ix* 1985. The 
volume of U.S. manufactured goods production has thus kept pace, a?irost 
ejcactly, with the overall production of goods and servicers (the GNP) . 

Ohe total value-added in goods in the United States, a neasure 
v*dch includes whole<3ale and retail trade margins, shows a similarly 
constant relatiaiship to ©JP. In 1985 the share of goods in U.S. GNP 
(measured in 1982 dollars) was 42.8 percent: some^tot higher than in 
1980 (42.2 percent) and 1970 (42.6 percent) and similar to 1950 (*j3.6 
percent) . 

In sum, therefore, judged by the volurre of goods and non- 
residential structures in U.S. output, America is no m^re a services 
econaiy today than it was in i960. 

Ohe ability of manufacturing production to keep pace with the 
overall productim of services in the recent U.S. recovery merits 
coiment. lha abnoimtl nature of the recovery, in particular the huge 
trade deficit which emerged iij manutactured goods between 1981 and 
1985, mig^t have been ejqpected to slow the growth in goods production 
relative to previous recoveries. Ohe explanation for strong 
manufacturing production growth, however, lies both in the abnormally 
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strong xiso in total U.S. spendiiig relative to GNP in this recovery and 
in the unusually strong rise, vdthin total spending, in spending on 
goods. While real (GNP) increased by 12.5 percent bettreen 1980 and 
1985, total U.S. spexKiing (i.e., consurtption plus investnent plus 
govemnent speixiing) iicreased 17.6 percent (hence the decline in the 
real trade balance of about 5 percent of GNP in 19d2 dollars) . 
Spending on goods^ however, increased by a massive 23.6 percent. In 
response, U.S. producers lost significant shares of the domestic market 
to foreigners and yet were still able to expand production volumes 
faster tlian overall GNP. 

What explains the dramatic rise in U.S. spending on goods in the 
recent expansion? First, goods have become relatively cheap. Between 
1980 and 19S5, the relative price of goods declined by 7 percent— 
partly because the strong dollar and declining ccnmodity prices and 
partly because of relatively rapid growth in manufacturing 
productivity. 4 in addition, U.S. spending shifted rapidly towards 
purxAases of autotobiles (which were unusually depressed after the 1979 
OiPEC oil shock) , defense equipnent, and office equipment (particularly 
oatiJUters). While aggregate spending on goods has been strong, it has 
been highly concentrated in these three categories. 



4 By contrast, over the entire decade of the 19608 and 19708, 

relative goods prices declined 5.3 and 5.6 percent, respectively. 
The ratio of GNP deflators for goods production are compareU to the 
overall GNP deflator is the measure of relative goods prices used 
here* 




ERIC 



45 



16 



Industrial Output: Dollar values 

Productivity growth has been iroro rapid in goods production than 
in services production. Rsflecting this higher productivity growth over 
the long run (althou^ not as dramatical! ^ as in tha 1980s) , prices of 
goods have increased less rapidly than those of services. Consequently, 
vjhtle final demcjid for gxds and services have increased at similar 
rates in volume tenns, the share of goods in total dollar spending has 
declined. Between 1960 and 1980, naiiinal value added in goods 
prodx:tlon declined from 50 to 43 percent of naninal GNPj and between 
1980 and 1985 nominal value-added in jnanufacturing fell steadUy fron 
28 percent in 1960 to 21.3 percent in 1980 and 19.9 percent in 1985. 
Brployment 

Faster productivity growth in goods production (rather than 
slower demand) is the source of the declining share of industrial 
eqployment in the econaiy. In 1960, 37,7 percent of vjorking Anericans 
had jobs in either manufacturing, mining or construction. By 1980 this 
proportion had declined to 33.3 percent and by 198: to 25.6 percent. 
Similarly manufacturing accounted for 30.8 percent of etploynent in 
1960, 22.4 percent in 1980 and 19.9 percent in 1985. In absolute 
teas, however, the maiuifacturing eaplqyment trend is different. 
Manufacturing enplqymert increased fron 16.8 million in 1960 to 19.4 
million in 1970 and a podk of 21 million in 1979. In the 1982 
recession, manufacturing enploymsnt slut5)od to 18.4 million and it has 
subsequently recovered to the 19.4 million range in 1986. ohus, if 
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delictus tri nl ization refers to a declining share of esrployment, America 
is certainly deindustrializing. On the other hand, over the past 
fifteen years absolute maraif acturing enployrtent — although subject to 
Qcansiderable cyclijcal f luctuadon has been roughly constant at about 
20 mUlion. 
Capital 

According to Tedsrol Reserve Board estijnates, both industrial and 
manufacturing capacity have kept pace vdth the volune of total 
produ c ti o n. Industrial capacity utilization vTas 80.9 percent in 1970, 
80.9 percent in 1980. and 80.4 percent in 1985. Similarly, manufacturing 
out^jut was 80.1 percent of capacity in 1960, 79.2 percent in 1970, 79.3 
percent in 1980, and 80.1 percent in 1985. A second measure of the 
industriAl base is the stock of industrial capital, i.e«, a measure of 
aggregate nuaiuf acturing plant and equipnent. Ihe manufacturing capital 
stock has grown as rapidly as the overall U.S. capital stock. Peal n t 
iianufacturing capital constituted 22 percent of total nonresidential 
capital in the united States in 1960, 22.5 percent in 1980 and 21.1 
percent in ^985. Manufacturing has also accounted for a fairly con-stant 
share of total nonfarm busies e.>^idltxu?es on new plant and 
equipment: 33.4 percent in .'.960, 34.8 percent in 1970, 35.7 percent 
1980 and 36.1 percent in iSiS. 

Chart 3 hJ.5hlights ^-^-^ iftajor data series used in this analysis. 
As panel A indicates, judg«e. by (1) the grcwth ol raxl value-added in 
manufa^-uiring, (2) the manufacturing capital bcise, and (3) the plant 
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and equipment e^qpendituxes of tha xunufacturlng sector, the role of 
inanufacturlng in the U.S. eooncDy today is as iiqportant as it has been 
for the past twenty five years. As Panel B indicatesf judged by tha 
share of eqplojTient and noEuinal value-added in manufactiuring, the role 
of manufacturing has declined significantly. Ream the perspective of 
su^liers of plant and equiprentf zranufacturing's role in ernployment is 
irrelevant, and vhQe the share in nominal value-added could be 
iinportant, its lo-g-run decline has not diminished the xnanuf«cturing 
sector's share spending on plant and equipment. 



a5» process of economic developtwnt is often referred to as 
industrialization, but judged by emplci'nent patterns it could be iiore 
accurately described as a transition to services. Even during tha 
early period of U.S. industrialization, for exanple, emplofyment in 
services increased as rapidly as esiplc^ment in goods-producing 
industries. Between 1850 and 1900, ernplq^^mant in goods and services 
industries in the U.S. increased at similar rates. Between 1900 and 
1950, both goods and services industries increased their shares of 
enplc35y<nBnt, but the services share grew nore rapidly. Since tha early 
1950s, towsver, the share of U.S. emplciroent in goods production has 
declined steadily. 

Hiis shift will continue in tha next decade. According to U.S. 
D3part3ient of tabor projections in 1995, 74.4 percent of the American 



The Services Boonoay 
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labor force will produce services (ccnpared with 72,3 percent in 1984), 
whUe only 17,2 percent will be employed in manufacturing's 

Bie iirplications of the energence of service economies is hotly 
d^ted. In particular, a concern exists that the reduced role for 
manufacturing in the econcny will threaten national well-being. 
Ultimately/ many service jobs depend on the existence of manufacturing 
activities; therefore/ an eroding industrial base will eventually 
threaten services enpioynent. Manufacturing/ some argue/ is a vital 
source of productivity growth of middle-class incoies and the desnand 
for capital goods. 

Ohe U.S. ejtperience indicates that that these argunents seriously 
misinterpret the evidence. First/ as I have just shown/ increases in 
services production have not ccme at the expense of goods production, 
lb the degree that the production of services depeirls on the producUon 
of goodS/ therefore/ they have not been negatively affected by recent 
trends. Moreover/ although increased demand for services by 
manufacturing finrs is one of the reasons for the expansion of 
services/ far more important is the demand by final consurters and by 
other services. 

Seccmd/ the declining cnployment share of goods prxxiuction 
primarily r^ults fron the relatively faster increases in output per 
worker *ii gof^ industries. Just as rising faxm productivity increased 



U.S. Department of Labor, Employment Projections for 1995: Data 
and Methods . April 1986, Bulletin 2253, p. 27. 
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food production vhlle freeing farm labor for Grnplcr^^ncnt in factories, 
GO relatively rapid grcwth in nanufacturing productivity is increasing 
goods production vhile making a larger share of the labor fores 
exvailable for enplor^^nent in services, since goods production is 
expanding as rapidly as services production (neasured in constant 
prices), the relative weights— and thus relative contributions of 
productivity grwth in each sector to overall natiwial productivity 
growth— have not changed. 

Third, the stylized image of stnx:tural change in the United 
States is represented by the displaced steel or autotobile wortoc 
forced to ta)co a menial job in fast foods or electronic assembly. Itiis 
picture has sounded alarm bells and jr^roduoed dire forecasts about the 
future of the *ftlddle class. Even sophisticated analysts believe that, 
as the econcny shifts avay from basic manufacturing and toward high- 
technology and service industries, the nuirber of mid-level jobs v U 
decline. 

Commentators have advocated protectionist trade measures and 
selective industrial policies to prop up basic manufacturing and to 
forestall the structural economic changes that thoy see threatening the 
middle class. 

But neither these prestmptions nor prescriptions are correct. 
One cannot get an accurate picture of structijral change by looking at 
just a few sectors or relying cn anecdotal evidence. Ihe auto and 
steel industries hove received a lot of attention, but even at their 
1979 peaks, they accounted for only 1.1 percent of total enplqyment. 
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Date on sectoral eamijigs tell a different story. In table 3, 
the tjsual wae3dy earnings of full-tiine vorters in 1969 and 1983 have 
been groi^sed by sector and divided into three classes,^ Middle-class 
earnings are defined with reference to earnings of the median male 
($379 a week or $19,708 a year) • Jobs paying plus or minus a third of 
this level are considered to be middle-class. 

Contrary to the rooron perception, the proportion of full-tiire 
wDrJcers with middle-class earnings in the production of goods is 
exactly the same as the proportion of worlcers with middle-class 
earnings in the rest of the econcny — 46 percent. Durable-goods 
manufacturing does rank second among all sectors in the proportion of 
its workers receiving middle-class earnings (50 percent) , However, the 
public sector has the most intensively middle-class work force (55 
percent) , and in third place is the services sector: transportation, 
coirnunications and public utilities (49 percent). There is virtually 
no difference between the proportions of middle-class earnings in 
nondurable manufacturing {44 percent), finance (43 percent), and 
miscellaneous services (43 percent). 

Manufacturing may provide a larger share of middle-class idbe 
than the rest of the econoty. But it scarcely represents the bacJcbone 
of the middle class. If all manufacturing workura were to be re- 
employed with earnings patterns typical of the rest of the econaiy^ the 



6 For a more complete analysis, see Robert Z. Lawrence, 'Sectoral 
Shifts and the Middle Class," Brooking*? Review . Fall 1984, pp, : 
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Table 3. Earnings | 
Distribution across Sectors, t^^F^ 
Catego.ized by High, Middle 
and Lou' Earnings, 1969, 
19S3' 
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aggregate distxitution of earnings would change very little, ^he 
nuiter of woadcers receiving iqper-class and middle-class earnings vould 
decline hy only 3 percent and 1.7 percent, respectively. 

A siinilar analysis with a sligjttly different data base refiites 
the contention that the high-technalog^' industries offer relatively few 
m iddle-class job opportunities'. The proportion of middle- and i^:^- 
class jobs for both males and fenales is hi^ier in high-tech than in 
the rest of manufacturing. iOl of the major high-technology industries 
(chemicals, electrical and nKielectrical machinexy, aircraft and 
instruments) have smaller shares of lower-class jcbe than the rest of 
oanufacturing. All of the major high-technology industries {chanicals, 
electrical and nonelectrical nachinery, aircraft and instnments) have 
smaller shares of lower-class jobs than the rest of manufacturing and 
almost all of them have larger shares of r^per-class jobs, fihe 
overwhelming souroa of the shift in cnplqyment to services econory is 
the relatively more rapid growth in producUvity in goods production. 
Oie shift is thus a sign of greater prosperity rather than the reverse. 
As I have shown above, increases in services producticm have not care 
at the expense of goods production. j\2st as rising farm productivity 
increased food production while freeing f am labor for eiplqyment in 
the factories, relatively rapid growth in manufacturing productivity is 
ii^creasing goods production vMle najdng a larger share of the labor 
force avsdlable for enplqyroent in services. 
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Ohe Uriited States is already a services econcry. Only 25 percent 
of the vjorkforce tod^ prodace goods, Hiis shift has progressed so far 
that to mxierstand the inplications we have only to look around us, 
ISie advent of this escpansicsi reflects advances in technology and 
productivity that enable us to neet the demand patterns of a high- 
inocne population. Public policy shculd not try to hindler this 
transition, but it may try to aid those displaced. 



Over the past two years, there has been a substantial decline in 
the U.S, dollar, Witn time, this fall will effect an iivrovenent in the 
trade balance, and alleviate maiiy of the current protectionist 
pressures. Nonetheless, the dollar's fall is not a panacea. Its decline 
will reduce the purchasing pc»« of Arierican consianers. But the day of 
rectoning from the exx:ess consurtption enjoyed thus far in the 1980s 
cannot be postponed forever. Ihc only way the nation can caipensate 
for an erosion in the value of the dollar is to raise productivity 
levels. It is encouraging that both political parties new are 
concentrating on the issue and considering policies to bolster 
educatiOi^J. and retraining efforts as well as R&D spending. In 
addition, the dollar's fall should be accoipanied by shifts in both 
U,S, speixling and trade policies. An effective policy must be capable 
not only of reversing national over-spending without damaging 
investment, but also of holding protectionist pressures at bay during 
the potentially difficult transition to smaller trade deficits. 



Sgcs Suggestions for Policy 
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Shifting National Spending Patterns . Ihs iirbalance between 
natlo r al spending and production can be corrected in any one, or a 
ccnbination, of threa ways* 

TSne first option — reducing private investjrent — is the least 
desirable* At a tine vten U.S* firms are facing severe coropetitive 
pressiires, Anarica nust, if anythii^, increase rather than lot«r its 
rate of investmant* In the absence of higjer domestic savings, lowever, 
the decline in the trade balance and the associated net inflow of 
foreign capital, could initiate hi^ier real U*S* interest rates end 
crowd out dcinestic investment. 

The second course — increasing private savings — is far more 
desirable, but not readily susceptible to changes in goverrsient policy* 
After f Vy^ K V^ of enpirical studies, it renains tinclear whether savings 
patterns are sensitive to changes in interest rates and, if so, in what 
direction* MDreover, one of the main advertised benefits of the 1981 
"supply-side" cut in personal incotpe tax rates — higher private 
saving— has failed to materialize* Net personal saving stoou at 7*5 
percent of personal disposable incone in 1981* By 1985, the personal 
savings rate had fallen to 4*6 percent — the lowest level since 1949! 

ThB third option — substantial reduction of the goverrenent 
deficit, and in particular, the federal budget deficit -~ is by far the 
most feasible, if poUtically difficult. Although macroecorordsts ixsy 
disagree about the desirability of oonpletely eliminating the federal 
deficit, thero is a broad consensus that the deficit must eventually be 
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iDTOught dcwn signifix»ntly fron its current $150-200 billion range to 
sansthing on the order of $50 billion* Ohere is also consensus in the 
policymaldng camunity that deficit redaction should tate place 
gradually ard, if thfj reed a';ises, tatporarily halted or even reversed 
if the economy slides into recession. 

Resisting Protection , Reversing overall trade patterns will not 
only be politically difficult, but also will ta3ce time. In the interim 
— during vtoch the trade iJeficit may cone dcwn but still hover in the 
$100 billion ranje — there will be continuing political pressure to 
embrace protectionist measures. Indeed, despite its free trade 
rhetoric the Reagan adninistration has resorted i2x:reasingly to 
protection in the worst way possible — by using quotas and sanctioning 
the creation of cartels. 

A major reason vh^ even an administration as philosophically 
camltted to free trade as the present one has found it necessary to 
cave in to pressures for protection is that the two ''safety valves" in 
our current trade regime for absorfsing protectionist pressures ore 
iitperfect. 

The first, the so-called "escape clause," allows dGtnestic 
industries to receive tenporary protection fron lirports vfhen they can 
prove to the U.S. International Trade Ccnmission (nc) that inports 
threaten or cause them serious econcmic injury. Althou^ this 
provision of U.S. law has been reasonably effective in screening out 
the most unworthy domestic industries of tesvpoxary assistance —roughly 




57 



26 

40 percent of oil sggUcsnta since the law was last revised in 1974 
have been dsnied relief by the ITC — it naverthaless has a fatal flaw. 
An indhistry can "win- its case before the ITC but still be danied 
relief by the president, thus «2noouraging it to rtm to Cc3ngress for 
pemanent protection (as the donestic shoe and copper industries have 
done in the last two years) • in adHtion, the law has allowed the 
President to provide tenporary iirport relief in the form of quotas as 
vjell as tariffs; the latter are less distorting of trade flows and also 
raise revenue for the govemnent (unli'© quotas) • 

The second "safety valve, " trade adjustment assistant (taa) for 
finns, workers, and ccmiunities adversely affected by significant 
iiiport ccqpetition, has h>en rendered increasingly ineffective because 
its funding has been severely cut back over the past five years. 
Moreover, even in its heyday, TAA delayed adjustment, particularly by 
displaced workers who were merely given extended unaiplqynent 
corpensation paQroe^ts v/ithout being positively encxyjraged to find 
alternative enplojment. 

In a recent study, vMch I have written with ny colleague, Robert 
£• liitan, wa have proposed several nodifications in both the Escape 
Clause and the TAA programs which we believe would make them more 
useful. "7 First, the provisions of the U.S. escape clause would be 



7 See Robert Z* Lawrence and Robert E. Litan, Saving Free Trade . 
(Washington: Brookings, 1986). Our views are shared in another 
recent study of the escape clause and trade adjustment assistance 
mechanisms. See Gary Clyde Hufbauer and Howard F. Rosen, Trade 
Policy fo r Troubled Industries (Washington, D.C.j Institute for 
International Economics, 1986). 
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rnore cost effective if declining tariffs were the sole form of 
tenporary inport relief for industries seriously Managed by iirport 
coqpetition. In addition/ all existing quotas and other quantitative 
restrictions should be coiwerted to thai** tariff eqiivalents by 
auction; that is, all ri^ts to ixrport prodixrts vdthin quota ceilings 
should be sold off to the highest bidders* Tariff ratss sh3uld then be 
scheduled to decline over time. ^Ehe revenue raised by these tariffs 
should be earmarked for assisting vjorkers adversely affected by 
in^rts* 

Second/ we recowrnend that an affirmative injury finding by the 
International Trade Contnisclon (ITC) autcTiaticallv trigger two 
different types of relief • Mergers of firms in beleaguered industries 
(not protected by quotas) would be assessed under liberalized 
standards/ as recently recomncended by the Reagan cdcuinistration. If an 
industry is judged by the HC to be seriously damaged by inports, then 
there is little vrorry that mergers will lead to iinparfect ccqpetition. 

We also recoTfnend that trade adjustment assistance av<tomatically 
be extended to d^jrplaced woi5«a:S/ but only in such a way that the 
benexits provided encourage rather than delay adjustitent. 
Specifically/ v» propose that the prlnary ocrponent of TRA benefits 
consist of insurance against loss of wages* lhat is, workers displaced 
by iitport caflpetitlon would be oonpensated for soma proportion of any 
reductior in wages they cay eiqperience in obtaining new jobs, thereby 
encouraging those woiJcers to find and accept new orployment quickly. 
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Bie pxporticn of the loss conpensated cxDuld vary with the age of the 
woric*r and seniority in his or her previous job, A second coi^nent 
vou'ld powide extended uneqpiojyment compensation to vjorkers residing in 
tej/ions vtere the unenploymsnt rate significantly oxceeds the national 
awoage, Olie remaining elenents in our proposed program would provide 
relixation allowances and assistance for retraining, Inderal loans for 
retnUning would cany repayment obligaticms tied to future earnings 
and cc^lected automatically througjh the income tax system. 

Even under highly conservative assurtptions our proposed program 
of trade adjustToent assistance could be readily financed for at least a 
decade by converting existing quotas into declining tariffs. As a 
result, there would be no financial pressures to ij;pose new tariffs to 
fund the assistance program, although the president would still be 
authorized in the future to grant tariff remedies to dcxnestic 
industries proving to the ITC that they nerit relief. 

Finally, wp propose a new mechanism to ease the pain of econcmic 
dislocatixjn for ccmwnities — a voluntary systan of insurance by v^iich 
mmicipalities, counties, and states can protect thsnselves against 
sudden losses in their tax bases that are not the result of reductions 
in tax rates, I'nder such a program, governmental entities choosing to 
participate would pay an insurance premium, much liJce the preniums 
fiiros currently pay for unenplqyment cotpensation, for a policy that 
would ocqpensate for losses in the tax ba^e caused by plant closures or 
significant layoffs. 

In sum, we will not be able to reverse our trade balance until 
our national spending patterns change. But in the meantiine, we must do 
a far batter job in easing the difficult dislocations caused by the 
persistent trade inbalance and the nontal shifts due to strt rtural 
change. 
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Mr. MacKay. Thaxik yeu. 
Mr. Strassmann. 

STATEMENT OP PAUL A. STRASSMANN, RETIRED VICE 
PRESIDENT, XEROX CORP. 

Mr. Steassmann. The subject of technology policy is vast. I 
would like to concentrate my remarks entirely on that technology 
that affects 56 percent of the workforce, which earns 67 percent of 
all labor wages in the United States. Tliat workforce is the white 
collar, co-called information workforce. 

My subject concerns the computerization, the rapid injection of 
technology into that workforce. What distinguishes that workforce 
is that computerization if singularly dominant and perhaps the 
only tool which is applicable to affecting the productivity of that 
workforce. 

Now, the evidence that I will^ present here today is that the pro- 
duct! ity of the most technologically impacted workforce — namely, 
tht Information workers — has been declining steadily since 1974 
since the United States has engaged in a massive investment pro- 
gram in computers. In fact, at this juncture one-third of total prod- 
ucts durable — products durable are the tools by 'vhich we improve 
productivity — one-third of all of those investments are being chan- 
nelled into computerization. 

Consequently, it would be the purpose of any technology policy to 
ask whether one-third of our most valuable and most advanced re- 
sources are really delivering to the economy the kind of advantages 
which we expect and which we need in order to maintain full em- 
ployment, as suggested by Dr.^ Ginzberg and as suggested by Dr. 
Lawrence, to achieve productivity so that our revenues and our ex- 
penditures match. 

Nitli that introduction, suggfsting perhaps that the subject of 
computerization deserves the interest and the attention of the 
Technology Policy Task Force, I would like to then go over some of 
the past history of Congressional involvement in information tech- 
nology. I would suggest to you that all oif the past concerns, which 
mostly concentrated on issues of privacy, protection, standards and 
so forth, really never dealt with the cardinal issue — namely, pro- 
ductivity. 

Therefore, bringing before your agenda the issue of productivity I 
think is a new agenda item. What are some of the reasons why we 
are starting to ha\e doubts about information technology and its 
effect on productivity? I think that the recent issue of Fortune 
Magazine, which highlighted its story by the headline "The Puny 
Payoff From Office Computers," certainly brought to public con- 
sciousness that there are some doubts. 

Monday this week, the New York Times had a key article in the 
business section which was "High Technology is Hampering the 
Service Industries, Productivity Declining." So my concerns that 
Fm bringing before you are not just spurious. I think they are 
starting to become very topical, and I think they will be elevated 
on the public agenda very rapidly. 

Now, let me just talk about the importance of computers in office 
automation in the area of high technology. 90.4 percent of all high 




61 



technology capital investments are going to computers. Of that, 
cf?f?. P®"®"* ^.^^"y channelled into the information 

^^f^\^^^.^.^^P^a^r^ompnteri'ation is being selectively chan- 
nelled to the information sector. 

The information sector, by the way, as I define it is basically the 
overhead of this economy. It is not the direct workers-the factory 
porkers, the steel workers-that I am concerned here with. I am 
concerned about the professionals, the executives, the managers, 
S ^ ^"^ concerned about Congressmen and their 

Mr. MacKay. Let me just interrupt you to say that you've iust 
described a phenomen- that all of us have experienced: The more 
computers, the less we get done. We thought it was just the Con- 

Mr Strassmann. Nevertheless, from the standpoint of technolo- 
F policy that raises some serious issues. If we are betting on this 
tool and this superior technology to achieve the balance between 
our ability to earn money and to spend money, then the question of 
rJlfrn Jm.. f M?-^ underlying driving forces that after 

approximately $1.8 trilhon worth of expenditures for computers- 
which I understand even by Congressional standards is a non-trivi- 
technSogy""'^ ^^e unable to demonstrate superiority from this 

My testimony lists in the footnotes about a number of studies 
that echo my findings m this field. I just want to highlight the 
study that I have been engaged in in the last five years, where' I 
have been very much concerned about the underlying issue of how 
do you measure productivity in the white collar sector, a subject of 
great concern to all academics and foundations. 

Let me just tell you that I have discovered that you cannot look 
tor the causes m underlying understanding what is happening by 
looking at macroeconomic statistics. They are practically usiless 
tor that purpose You have to go down to the niicroeconomic envi- 
ronment and study on a firm by firm basis why some firms are pro- 
ductive and why some firms are not productive. 

Without boring you with details-and I have written a book 

£ 'J^!*.?^ J""'* y°" the highlights of my find^ 

ings. When I studied the companies, I discovered that if you plot 
productivity agamst the amount of information technoI^Y they 
use, If information technology would indeed enhance productivity 
you would find that more information technology would plot 
agamst improved productivity. Well, that's not the case. 

When you plot information technology versus productivity, the 
^tter diagram IS random. You can generate it by throwing darts. 

tV^fl To!?Jf''^i'*'"^-J>*'r'^^^^-',^^^ important in my opinion 

to the Technology Policy Task Force, is that when you then focus 

^f""^ ^^^^ productivity and use computers and 
those who use computers and have low p iductivity, you suddenly 
te™n.l'^^7 come^.rth as being dominant^ 

f,r computenzation becomes actually supportive, to either accen- 
tuate lack of productivity or accentuate superior performance 

in a nutshell, what I have discovered is that the underlying phe- 
nomenon that is driving the lack of productivity of America is the 
bureaucratization of America. We are basically moving people from 

ERJjC gA2 0 - 87 - 3, 
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productivity gaining jobs in manufacturing into jobs where they 
are losing productivity. 

Anytime you do that and when you do that on any big scale— 
and certainly you have moved now 57 percent of your workforce 
-into paper pushers—you are going to get the economic results that 
everybody is observing. And by the way, without detracting from 
the forthcoming testimony about employment, one of the reasons 
we have had increases in employment is because we have been 
shifting people into unproductive jobs. You generate jobs, although 
lowering the standard of living, by moving people from productive 
jobs to unproductive jobs. 

What does this mean and what should be done by the Technology 
Policy Task Force about this phenomenon? First, I suggest that the 
current policy analyses available to the Congress are almost entire- 
ly focused on the production sector of the economy, which is the 
traditional legislative base for passing legislative measures. There 
has been an insufficient attention given to the economics, particu- 
larly the technological economics of the information workforce. 

Therefore, I suggest that many of the technology policy options 
mentioned by your staff people— like tax policy, cost of capital, 
technology transfer, job protection, plant closing, what have you— 
in fact may not be applicable, and most likely are not applicable to 
the white collar sector of the economy. 

Now, what can then be done? My belief is that first, the impact 
of Federal and Congressional legislation on bureaucratization of 
America should be understood and should be made evident. Let me 
just tell you a small example that I've taken in the current tax law 
in order to increase revenue. A very elaborate provision has been 
made to not eJIow the deduction of inventoried costs. You have to 
^locate costs of inventory in management and then capitalize it 
and then retrieve it. 

I am an experienced computer executive. For the firni^ that I 
worked for, that would represent a minimum of half a million dol- 
lars of just conv rsion-programming expense on computers, and an- 
other $100,000 worth of annual expense. I mean, if you multiply 
that, there goes a billion dollars. Jv\st administrative costs. 

It is my opinion that in the same way as industry is being called 
on to file environment impact statements, the Federal and Con- 
gressional deliberations ought to be subject to a productivity 
impact statement. In the deliberations to raise taxes and so forth, I 
think some consideration should be given to how many lawyers it 
will employ and what will be the consequences. 

I can employ computers to do this computation of capital appro- 
priation and capital allocation very efficiently. But every time you 
are asking me to complicate my business, I am going to decrease 
productivity in this USA. 

The second recommendation that I have is that the National Sci- 
ence Foundation, that has so far not been very much concerned 
with the subject of microeconomic analvsis of the relation between 
computerization and productivity, should be encouraged to make a 
m^'or investment in trying to 'find out what are the underlying 
causes and factors thttt affect the relationship between productivity 
gains and losses by the information workforce. 
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I think focusing on the information workforce and computeriza- 
tion IS a high agenda item that has not been given sufficient atten- 

tlOIi* 

Lastly, of course, the C!ongressional realization that bureaucra- 
tization IS our disease. It may be helpful in contributing to a ren- 
aissance in our productivity. 6 -A* ICIl 

Thank you very much. 

[The prepared statement of Mr. Strassmann follows:] 



fi7 
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INTRODUCTION AND DEFINITION OF SCOPE 

Mr. Chairman and distinguished members of the Committee. My name is Paul A. 
Strassmann. I am a retired business executive and university professor. My 1985 book 
INFORMATION PAYOFF - Transformation of Work In the Electronic Aee has been well 
accepted in the USA. This book is also published in Japanese, Brazilian and Russian 
translations. 

My career since 1953 involved managing and planning the installation of computers for 
three very large U.S. multinational corporations. My last position was as Vice-President of 
the Infomiation Systems Group of the Xerox Corporation, with worldwide responsibility 
for strategic planmng and evaluation of information systems. 

I understand that your Task force examines "...the many factors inat must come together 
to advance Amencas technological efforts." You also wish to address deeply rooted ^uses 
rather than^ hear a recitation cf symptoms. I^tly, your wish to examine how current 
Federal policies and practices may work to U.S.national advantage. 

• To deal with the complexity of your agenda this test!* 
raony will focus entirely on the efTects of computeriza- 
tion on the productivity of the Vhlte collar" segment of 
the USA workforce. 

• The testimony will concentrate on the lagging produc- 
tivity growth caused by •Inrormation workers." The 
future performance of Infbrmatlon workers Is decisive 
In delivering to us real growth In Income per capita. 
Increasing their productivity Is essential fbr the cre- 
ation of added ^vealth which Is ultimately needed to 
support Increased employment. 

• The overwhelming concentration of computer invest- 
ments within the "Information sector" of the U.S. econ* 
omy remains as the priraaiy technological means fbr 
improving the productivity of our executives, managers, 
administrators, proftessio* \\ workers, sales persons and 
clerical workers. This personnel accounts fbr 56% of the 
workforce and for an estimated 67% of all labor costs. 

Therefore, 

• Any new Federal policy concerned with the uses of 
technology should be also examined whether it s^jpports 
the productivity-enhancing effects of computers. 

I this j)resentation I shall not deal with the effects of computer technologies in the 
uctory enviromnent. This has already received adequate attention in a repon by the 
Congressional Office of Technolo^ Assessment^ 
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I shall concentrate on the effectiveness of our information workers because they make 
aD the kfty decisions on innovation, product development, pncing, marketing and capital 
investmenL They also generate ahnost the entire burden of o^ 3rhead expenses that the 
manufacturing sertor must add to its cost base. The information workforce, because of its 
size and influence is decisive in shaping the economic viability of the U.S. Their use of the 
overwhehning major share of the total computer capacity is indispensable in the applica- 
tion of any oUier U.S. technology. Therefore, 

* The relationship between computer tedmology and 
the prodacti^ty of Information workers^ meriis the 
concentrated attention hy the Technology Policy Task 
Force. 

This discussion deals not only 'vith government, banking, insurance, professional 
services and health industries, but will also include all personnel in manufacturing, 
transportation and trade oreanizations concerned with the creation, processmg and the 
generation of information. It includes all maiuigement and professional personnel along 
with their supporting administrative, dencal and secretanal staffs who have been subject to 
massive office automation in the last decade. 

We shall cover the pivotal issue of actual oroductiviw au;omplishments to add to a 
prior Congressional exploration on this subject.^ Most of the ideas presented here have 
been included in my report to the 1983 White House Conferena on Productivity^ and in 
the chapter^ on prontability of computer investments in my book.^ 

In this testimony I shall suggest the following: 

* If the Technology ^ "-v Task Force Is seeking out 
deeply rooted causes \ck Information worker 
productiWly^ they are i .ed by Inadequate invest- 
ments in computer technology. 

* Any lack of productlWty should be first traced wo nnn- 
technolo^cal Influences. There Is nc indication v^at 
technolo^cally deficient computers are the source of 
unfavorable productiW^ results. Escalatmg costs in 
Incurred In managing VS organizations - even if com- 
puterized - are the causes of declining productivity. 

* Federal technology policies applicable to Industrial 
problems are of questionable benefit In the informa- 
tlon*bascd en^ronment. 

* There is an Insufficient base of factual eWdence to 
deal with th^ socio-economic comple^dties of the Infor- 
mation economy, by means of a national technology 
policy. Legislative measures that require ever increas- 
ing amounts of Information-processing are likely to 
have a gk^ater effect on Information woricer productive 
ity than any other act by the Government* 
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* To stimulate productivity growth of infonnatlon 
workers, by means of a technologically-related policy^ 
the Technology Policy Task Force should request the 
National Science Foundation to Initiate studies that 
Tdll diagnose the sources of excellent productivity 
accomplishment, with special emphasis on the effects of 
co'*!puters and information processing cr^ Imposed 
by Federal requirements. Only alter having sudi a 
diagnostic capacity should consideration be gjlven to 
new leg^slalive measures. 



DOUBTS ABOUT COMPUTER TECHNOLOGY 

For the first 30 years of the computer era the US. adopted an imqucslioni.ig altitude 
about the benefits to be gained from every aspect of these technologies. Except for 
attention to technology-related mailers such as standards and polenliai health hazards, the 
pnmaiv Congressional policy concerns have always focused on matters of potential 
miemploymenL For the third time, the most recent report dealing with this matter puts 
aside the question whether computerization creates unemployment The report proves 
precisely the opposite: despite heavy computerization new "mformation" jobs have grown at 
a steady pace. 

Another intense Congressional concern of the 1970^ resulted in a massive but 
mconclusivc inquiry about adverse eff^ects of computers on personal privacy.^ So fai. none 
of Ine public polity inouiries have resulted in the creation of a pressing need for a major 
legislative thrust to deal with the computerization of cur economy. 



* Among the topics explored by Congress in the past 
three decades or the computer era ( eg, privacy, health 
hazards and unemployment), there Is little deserving a 
re-examinatlon by the Technology Policy Task Force. 

• The previously studied matters, except for unemploy- 
ment, do not qualiiy as "...deeply underlying and m^'or 
poliqr Issues...' dealing with the problems of productiv- 
ity of information workers. 



>Vhal deserves the full attention of the Technology Policy Task Force are recent 
warnings mat the undoubted economic gains from computerization may not stand up ♦o 
ex^tnaiion. This new doubt was best expressed in a cover story in FORIXJNE magazine 
with the title: The Puny Payoff from Office Computers? Tlie supporting headline of this 
article sumn anzed the entire story: '..,US. business has spent hundreds of billions of 
dollars on thtm /computers/, but while-collar productivity Ls no higher than it was in the 
late sixties. Gelling results usually entails changing ihe way work is done, and that takes 



Hampering the Service Industries- Productivity is Declinin^^, Accordingly: "...Near^ a 
generation after American technology ...unleashed new computers,...executives and 
employee are discovering that the sophislicaleu machines in many cases have been 
hampering their work." 
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To understand the meaning of a "puny payoff and "technology hampcringT one has to 
examine the significance of computer investments. The best source of this information is 
the economics department of the banking firm of Morgan Stanley/* The following 
indicators from their report are noteworthy: 



♦ Computers, OfHce Equipment and Communications 
Equipment accounted for 32^% of all business capital 
equipment expenditures in 1986.^ 

♦ The above categories accounted for 90.4% of all busi* 
ness capital expenditures for 'high-tech* equipment in 
1986. 

♦ 83.6% of all •high-tech" capital stock in place in the 
VS. is placed in the "Information Sector"*^ 



The above statistics reveal the extent of the penetration of computerization in the U.S. 
economy which is not approximated in any other counUy.^^ The very high allocation of 
high-tecn capital stock to the information sector reveals that this phenomenon is of a recent 
ongin. The shift of U.S. capital investments from the manufacturirf sector to the 
information sector and from manufecturing-based producer's durables lo information 
handling equipmeni has taken place mostly smcc 1974. What are then the consequences of 
such a major restructuring in the deployment of our high technology achievements? 



♦ Total productiWty of the private non-farm economy 
peak^ in 1974 and has not recovered since then. 

♦ information Worker prodoctiWty in the "Information 
Sector* has steadify declined since 1974. 

♦ Information Worker productiWty in the "Goods Sec- 
tor"^has declined significantly since 1974. 



In the period since 1974 production worker productivity has increased both in the 
information sector as v^ell as in the production sector. However, because of the higher 
proportion of information workers, the net effect on national productivity has been 
negative. The above productivity compulations are basca on data provided by the Bureau 
of Labor Statistics, whicn most likely understates the declining labor productivity of 
information workers.^^The findings suggest some uncomfortable conclusions: 

♦ There is no evidence that the massive infusions of In- 
formation technology, In support of- information trork* 
ers, has generated discernible national gains in produc- 
tivity. 

♦ The net employment growth \n the U.S. in the past 
decade comes from exceeding tie declinein the number 
of production workers by growth in information work- 
ers. 
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* "^e above employment trends shield that we are 
trading a diminished number of produciivity-gaining 
production woricers for an increasing number of pro- 
ductivity-losing information wrJcers. 

• The recent favorable employment growth among in- 
formation woricers may be simificantly attributable to 
th«r declining productivity. iT^Cbnseqnently, the many 
self^on^tulatoiy pronouncements about emploj-ment 
trwids should be tempered by uneasiness about our 
living standards. 

froii^^^frfv'hl)'^ J^*'^ effectiveness of information technology comes 

shows that the operating expenses of the top 50 US. banks exce-ded r«.^nne arml?^f 

SSSmi " ""^ ■tooigi. SdSd 



eKofl!?°/if comprehensive smdy was conducted by the Strateric Planning Institute^ Tf 

Soi;?>^^^^^ d^d^efere-S 

the relationship behveen the use of computers and profitabil™el 

• The Technologj- Policy Task Force should consider 
that to realize fbrther increases in the U.S. standard of 
living ( eg. gains in real income per capita ) the pro* 
ductivity of information workers must C^crease. 

• Information workers are the most costly expense cate* 
gory in the economy. Unless their productivity in* 
creasw, it is unlikely that other policy measures can ac- 
complish the goal of improving national productivity. 
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* Computer technology is ibe most plausible m^or 
capiUl investment that still has the potential for im- 
proWng the productiwty of infonnation workers. There* 
fore^ we need answers why computerization has hitherto 
not delivered favorable producti^ty results. 

Before the Technology Policjj Task Force can consider technology policies that could 
favorably influence the productivity of inform^-. workers, there must oe a solid basis for 
understanding the underlying causes behind exisung productivity weaknesses. As Abraham 
Uncoln said: 'If we could first determine where we are ^,we could more readily agree on what 
course to take and how to get there. " 

FINDINGS ABOUT INFORMATION TECHNOLOGY EFFECTS 

My own work in exploring the strengths and weaknesses of computerization derives 
from the concepts and techniques developed by the Strategic Planning Institute of 
Cambridge, Mass. The Institute has accumulated, smcc 1972, the most comprehensive data 
base with detailed mformalion about 45C companies^ covering 3^ mdiyiaual businesses. 
The Institute uses this data to explore the relationships beu/een different business 
characteristics and business results. The objective is to discover patterns that would 
differentiate and measure the distinctions between "poor" and "excellent" companies. The 
Institijte, in its prolific collection of research reports, articles, doctoral dissertations and 
boola has discovered new insists into the sources of favorable profit peri'ormance. The 
Insutute has quanufied ^e relationships between bustnes:» variables such as "market share," 
"capital mvcstmcnis,* "product quality," "produrt innovation," "marketing expenses," Tl&D 
costs" and "reUim-On-inveslmenl." In many respects the work of the Institute is comparable 

ihe pioneering work done m health saences that led to techniques for discovery of the 
relauunships between smoking, body weight, exposure to environmental hazards, heart 
disease and life expectancy. 

In my cr acity as the chief information technology executive of the Xerox Corporiaon 
dunng the »970's I had the responsibility to justify a rapidly growing internal computer 
technology v-.pcnse. I concluded that the traditional measure of corporate performance, 
e.g. ROA ( e.g. retum-on-assets ) was not appropriate for judging the results of 
computerization. With "management costs" of U.S. businesses averaging over 30% of the 
total value-added the annual expense for managing a business far exceeded the annual 
costs of assets for supporting the business. Therefore, I decided to measure the value of 
"management information systems" by evaluating their effca on the value-added of 
"management" . This approach gave rise to a 1984-85 study by the Strat^^ic Pinning 
Institute on "Management Productivity of ^"^formaion Technology" ( MrlT ). The 
following study findings are relevant: 

* The level of information technology expense is not 
directly related to management productivity. Businesses 
using large amounts of infonnation technology do not 
deliver supeH'^r results in comparison with firms using 
lesser amou <ts of information technology. 

* If the ratii of management expenses ( e.g. overhead 
cost- ) to lalue added is substantially above the aver- 
age, no amount of computerization will deliver im- 
proved productivity. It seems that excessive overhead 
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staffs cannot benent fro • computerization without first 
simplifying the woric to done. 

• ^^P^^^ that are subject to ft,ndamental strategic 
hardships, snch as low market shaie, heavy capitaliza- 
tion and an inferior product quality cannot remerty 
their conditions principally through computer-aided 
management. 

• Computers will not make a badly managed busintss 
better. The expenses for computerization and the 
increased rigidify In computer-raanaged orocedures are 
Ukely to accelerate the decline of incompetent manage- 
ment, 

• Computers may reduce information processing costs. 
However, any increase in legislatively-induced require- 
ment for information flill diminish infonnation worker 
productivity, regardless hew efficiently carried out.^^ 

• Companies most likely to benefit tcom cosiputer 
Investments are those that have simplified th j- man- 
agement, focused on improved quality, reduced their 
assets and introduced Innovative ways of deliverin-^ 
value-added to customers. Such companies seem to de- 
nve great additional benefits fh)m computers' contribu- 
tion to reduced administrative expense. 

• Strategically sound organizations benefit fVom com- 
puters. They spend more than twice tSie amount of 
wmputer expense, per capi*^, than companies that 
have a low level of productivity. 

• The Implications of these findings are dean One 
should automate successes, not failures. 

• Helping strategic flailures through generic technology- 
related subsidies, grants and other public policy mea- 
sures will not enhance the productivity of information 
workers. Only a highly selective application of informa- 
tion technology has a chance of delivering favorable 
results. 



HOW TO FIND "PRODUCTiVirr? 

Forcc;'^ ^^"^""^ ^"^^"^ ^^^"^ ^^^^ question before the Technology Policy fask 
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^ How to identity the most clTective productivity 
enhancing measures that can benefit from actions by 
Congress or the Federal Government? 

With regard to the relationship between technology polity and the productivity of the 
information sector: 



• Congress and the Federal Government does not, at 
present, have a sufflcie^n factual basis to discriminate 
between the causes of high and low productivity among 
Information workers. This lack Is specially acute In the 
public sector, where numerous attempts at a consist^ "^t 
approach to measuring Information worker productW- 
l^ have met ydth little success* 

• Without factual findings about the sources oir.produc- 
tlvity excellence none of the technology policy options, 
such as those Involving tax pollcj^ cost of capital; an- 
titrust regulation; technology transfer; federal research 
directions; education at the piiciaiy, secondary or col- 
lege levels; adult education; job protection etc 
likely to meet the expectation di-Ivering better produc- 
tivity results. 



One should not despair about our current lack of understanding about the relationship 
between computer technology and produrtivi«y. The advent of the "informauon age" has 
found us conceptually unprepared to deal with the shifts needed in the way how our pubhc 
insuiulions should act. Too much of the current policy thi.iking defines issues in terms 
app.icabl-. to the industrial era. This type of thinking concentrates on measurable physical 
output, the importance of plant & equipment assets, and the needs of product-oriented 
R& There is ample evidence indicating that availability of hardware, produt s, plant & 
equipment and technology are nectisary but insufficient to realize Improved producuviiy of 
information workers. One of the reasons for the large list of unanswered questions before 
the Committe'; on Science, Space and Technology® comes from a lack of answeis to be 
found by applying the industrial age point of view. The traditional approach of the Federal 
government has been based on the following: 

• Legislative measures should solve simple and press- 
ing problems, one at a time. 

• When In doubt. Increase the amount of ftinds allo- 
cated to dealing with a p r>blem. 

• Whenever possible apply a technological solution, 
preferably In the form of sophisticated equipment. 

• Make sure that all policies apply uniformly, on a 
mass basis, to meet average needs. 

• Since th^ problems are presumed to be simple, uni- 
form and homogeneous, do not spend too much time on 
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diagnosis* Rely on the political process to arrive at an 
accepUble solution through negotiated compromise. 

.•nfnJor^^ vciy much Uiat^thc above jjattcms of policy-making will help us to increase 
D^S.^ frnm • P/^"^^^- ^^'"^ ^ ^ncr^Jng ^viaencc thit to obtin high lS,efs of 
K^J^S^ from infonrauon workers calls for supplementing uniform polides with a 
S.S^?T ro^asures tot deal ^th the nrlds of indiv^uals suVh as^ 

gainshanng ( e.g. changing the tradiuonal basis of worker comDensation V 
L^n^a.^i^J^f^"' ^v^^^'r^ ^ ^^^'^ compensation to accrue in the fSflong tcril 
Tf^^r. work enlareement through computer-aided automation; particTpative 

dcdsion-making; problem-soTving management; quality circles; team buildinc, worker self. 
tP?hn?oP.1I^°^* on-the job traimng; etc tt. Hffiallty is t^at even though eacg oTthe above 
techmqucs as euphonc proponents, they seem to ^o : only if applied a Sllv 
bahnced bjcnd In contrast with the traditional industrial age point of of SJfS 
umfonn pohcy-bascd solutions, the productivity of the inforn£lio^? worWoT^^^ 
to pohcy approaches based on the following: ccwmrespona 

• Recognition that simple and Isolated legislative P0IK7 
measures to solve complex productivity problems d6 
not exist. 

« Across Jhe-boi»rd subsidies and grants do not produce 
oeslred ^sults. What works are Incentives to reward 
unique cases of excellence. 

• Manage people, nit technology. Selecting, stimulating 
and advancing productive people Is the primary means 
forgetting results. If the achievers want computer tech- 
nology, supply It provided th^ can support It. 

• Make sure that all policies accommodate unique con- 
ditions and allow for Individual exceptions. Resist 
adopting average solutions because you will always end 
up with below average results. 



Therefore, 



♦ The Technology Policy Task Force should see to it 
that Investments are made In a comprehensive fact- 
finding research that would diagnose the sources of 
productivity excellence and productlvltj- failure associ- 
ated with the computerization of the U.S. economy. 

♦ The proposed research would depart from existing 
studies and findings because It would explore produc- 
tivity accomplishments at the micro-economic 
(business) level. With \ery few exceptions, all of the 
current research on matters of information worker pro- 
ductivity has been performed on the macro^onomic 
basis. 
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SHIFTING TO THE MlCROECONOMlC POINT OF VIEW 

If productivity growth among information workers is the key to future economic growth 
and employment, we Technology Poligr Task Force should first invest in a microcconomic 
assessment of the information sector. This work should not be se i as another "one shot" 
study ending up in a report Conceive this effort as a continuing diagnostic program to 
analyze the causes contributing to favorable eFrcts of information technology. 

An organization should be found to support such diagnostic monitoring, It should 
collect, from a representative sample of businesses, comprehensive data which will make it 
possible to idenufy factors that are associated with superior and with inferior productivity 
results. Tc carry out suclTa program will require an unprecedented collection of 
microcconomic information.^ 

There are precedents for the involvement of the Federal Government in monitoring 
and evaluating detailed of information. It is less than fifty years since the inauguration oT 
comprehensive programs to evaluate the effects of pharmaceuticals. Assessing the effects 
of fcovironmental hazards began less than thirty years ago. Monitoring conditions affecting 
occupational health has become acceptable as a Federaiactivity recently. 

• Information technolo^es arts be^nning to have a 
similar complex effect on the productivity of our society 
as pharmaceutljals have on health or Insectici s have 
OP ecological balance* 

• The methods for dealing with the long-term produc- 
tivity effects of Information lechnolo^es may have to 
borrow from the methods learned about unexpected 
interactions between pharmacology and health. 

• There is a danger that the traditionally disjointed ap- 
proaches to re;{ulation through le^slation, on an Iso- 
lated case-by-cave basis, will upset the deli^ste balance 
..etwecn easily articulated social concerns and inade- 
quately understood economic consequences. 

IsCidUi.j thfc legislative agenda into topical issues, one a; l time, such as ergonomics, 
occup-iiiunai stress, privacy, paperwork reduction, regulatory simplification, transborder 
data liow, coiynght protection, export control, technological disclosure, work at home 
constraints, meracy, adult education, plant closing notification, wage structure, 
procurement policies, hiring quotas, etc. may be an acceptable way of dealing with real 
problems expenenced by mdividual groups. The cumulative effects orcavh such desirable 
measure on productivi^ may be totally unpredictable if not adequately understood. 
Therefore: 

• U*S. technology policy concerning computerization of 
ttie economy should be always examined in terms of 
evidence what will Increase the productivity of fhe In- 
formation workforce. 

• U.S. Congressional and Governmental proposals 
requiring inc.-eases In data requirements from the 
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private sector should be accompanied by a 
■Productivity Impact Statement" which shows the total 
Incremental llfe<ycle costs of the proposed measure. 



SPECIFIC ACTION RECOMMENDATIONS 



•Within programs of the National Science Foundation 
allocate adequate funding to a micro-economic, busl- 
ness level, research program *hat will evaluate the fac- 
tars affecting the productivity gains and losses by the 
information wt)rkforce. 

• Require that this diagnostic program provides con- 
tinuing evaluations of which mbc of technology, eco- 
nomic, social and legislative InHuences are demonstra- 
bly associated with enhanced productivity by the Infor- 
mation wt) deforce. 

* To test the Congressional impacts on Infonna^ion 
worker productiWty commission a study of full life cycle 
costs, gained or lost. In Inlbrmatlon processing 
expenses associated Mth the implementation of the Tax 
Reform Act of 1986 In order to demonstrate Its effect on 
information worker productivity. 
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NOTES: 



* VS. Congress. Office of Technology Assessment, Computerized Manufacturing Automation, Employment, 
Education and the Workplace, Wtshingioo, D.C OTA^rr.235, April 1984. 

^ U5.I>cp3irtmcm of Commerce, Office of TelccommunicaMoo, The Infomxadon Economy, OT Special 
Publication 77-12 ( VoLl-T), May 1977 

' VS. Congress, Offiwe of Technology Assessment, w4u/ofTW£wi of America's Offica^ Washington, D.CCTT 
287. December 1985. . . * 

* White House Conference on Productivity, Productivity CrowOx • A Better Ufe for Amenca, NaUOnal 
Technical Information Service, PB 84-159144, April 1984 and especiaUy m a companion volume, il'/wrt of 
the prepamtoty conference on Private Sector Inidatives, which has a section summarizing the 
recommendations what to do about information worker productivity. 

^ Pad A. Slrassmann, Informadon Payoff • The Transformadon of Work in the Electronic Age, The Free 
Press, New York, 1985. pp. I5M64 

6 Part of the text of tUs testimony comes from a research paper sponsored by the inlemaiional Center for 
Information Tcchnolo^cs : Paul A. Slrassmaan, Measuring Business Vahie, International Center for 
Information Technologies. Washington, D.C: to be published m October 1987. 

' Panel on Technology and Employmcntj Committee on Science, En^nccring and Public Policy. Technology 
and Employment - Innovadon and J/wf A In the US. Economy, National Academy Press, Washington, D.C: 
1987 

* Privacy Protection Study Commission, Personal Privacy in an Informadon Society, VS. Covcmmenl 
Printing Office, Washington, D.C: 1977 

' Wililam Bou-in, 77ic Puny Payoff fiom Office Computers, FORTUNE. May 26, 1986, p.20 

Keith Schneider, Ser%ica Hurt by Technology • Productivity is Declining, THE NEW YORK TIMFS, June 
29,1987,pJ>l ^ . „ 

" Stephen S. Roach, 77ic Technology Skmp: Dim Prospects from the Bottom, EcMDmics Perspectives 
Memorandum, Morgan Sianlcy Economics Department, New York. N.Y. Mardi 11, 1987, 14 pp. 

According to the Computer and Business Equipment Manufacturers As'»ociation the share of computer 
and business equipment in producer's durables has mcreased from 36.4% ( or $ 37.2 billion ) in 1975 to 
41.6% ( or $ 123.9 billion ) in 1985. This is now projected to become 44.2% ( or $ 2^6 billion ) in 1995. For 
details see Graph 2-7 in CBEMA Industiy Marketing Statistics, The Computer, Busine:' Equipment, 
Software, ami Telecommunicadons Industry 1960-1995, CBEMA, Washington, D.C 1936 
" Defmed here as Communications; Fmance; Insurance; Real Estate; Services and Wholesale and Retail 
Trade industries. 

'* DaU for reliable international comparisons arc lacking. Based on frequent personal ayenenoes with 
computeriiatioa in Japan I venture to sa** that their business expenditures for computerization do not 
approach otr ratio ( as a % of total business capital expense ). Most importanUy, Japan does not allocate its 
computer investments overwhelmingly to the information sector, ^ 
" The 'goods sector* is defmed here as the construction; mining and manufacturing. For further details 
about deTmitioos see Roach, op. dt . 

Tlic cxistine methods for computing productivity m the information sector do not adequately recognize 
the rtptdly increasing costt of capital According to methods suggested in my book, the '-^ibution of 
cawtal co$a to productivity must be subuarted before arriving at nu hbor product!^ 
" Tliis conclusions foUows from output growth for the period from i>82 through 1986 ( see Roach, op. ext.) 
During this period the output growth in the goods sector was IS2% and in the information sector 19.1%. 
TTieir respective employment growth gains were 7.6% and 15.1%. It should be dear from these ratios that 
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the better productivity performance of ihc goods sector " Uributable to its much slower rate of job aeation 
jhaa IS the case wuH the mformation sector, 
louche Ross Intematiottil, The Impact of Tcchnolo& on Bcnhns. Touchc Ross & Co. New York. N.Y. 

& wi^S^yS^^ ^<mt^ Ct)m;«i/<niaao« and Pafomance. IKFORMATION 

« MA^l^GEME^r^ JOURNAL, El&cvier Saeocc Publishers, V0L6 (1983) 

AS reported m Slrassmann, op.dt. pp.l59-l6Z An Indcpeodent researcher examined the ideotical data 
base and concluded that '^ihe estimated produaivity of mformation technology capital is rather modest 
These cstmiatcs show low productnaty vis-a-vis both non^»mputcr capital and R&D capital. This some>^i 
^^J^^^^ ^'^^V^''}^}^ ^ '^"^ icchnolog/s NNtli known 

^TS, ^r^^.^* ^"^^ ^ Pro<^^ity oflnformcdon Tcchnoto^ CapucUAn Econometric 
PhJ>. Dissemtion, Department of Economics. Massachusetts Institute of Technology, January 

* o///i/<V77wd<yt Tcchnoh^y in the U.KSennce Sector, INFORMATION 

& MANAGEMENT JOURNAL, Elsevier Saena Publishers, Vol.10 (1986) "^^^^KMATION 

Pr^N<!!i^u'^^^ ^''^'''^ ^P^'^SStrctesyto Performance. Tie Free 

^ •Management-is defined here as aU costs associated with planning, coordinating and administerina a 
busmcis. It rougUy approximates the accounting defmition -ovrrhcad- or indirect cq>enses. Hu, it^d 
tndude not only the payroU cojU of erecj^ives and managers, but also the expenses forXupp^^ stafls ( 
such as sccmanal and clerical Ubor ), office space, outside paxhases, etc v 
n.^M-''"r!f'^^!l° U^- 5»«on'« consumes . smaU sWe of computer costs. Based on ovcraU 
p^u«mty nombers, quoted before, the computr.«at»-n o-. manufacturing is not a source of decS 
productmty. The uutallation of a factoryflour computer also mur-. cSer to just^^Sa ii^Tb^ 
gmsjdered as a machine tool. ' wiu 

The examples of added burdens are too numerous to be listed exhaustively. Their effect is cumuUtivc but 
sj^emafc m maeasmg the requirement for added airhead staffs and added computer processing 

bL^^. H ^"^^^ «>'"P«>i« "J« of more thL $10 m1Son?o S 

invtrn oor reUted expenses - such as purchasing, haadling and warehousing « ,ad add them to 'he ^^of 
mry These capitalized expenses cant be dedua ed untU the inv^story is sold ( Also see A^w 
B:pense Rula increase Costs at Many Fums. WALL .STREET JOURNAL, June 27, 19^p^for7S 
^L"^ f • 7 ^"1? " " "^"^ Jpformatioc uecutive, I would estimate the iiaemental one 
tune cost for for miplemcnUng this new tax policy in a major corporation to be in excess of $05 million. 
Annua! co«s, mcludmg aibstantial additional computer time, would be at least $100,000 per )«ar since 
elaborate changes would have to be made to Gencxal Ledger, In«ntory Records. Purchasing Records, etc 
In the janie way as ccrtam attions by private firms are subject to an 'Environmental Impact Statement*, 
Fedaal UgisUtiw and Administrative actions should be subject to a 'Productivity Impact Statement.* 

^r^eSillTMay^^ Technology, /or 0/ 05. Techndos^ PoUcy. Unpublished 

sol^^nr^""^ preserving the confidentiality of detaUed business informaUoa is amenable to prown 
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Mr. MacKay. Thank you. 
Dr. Mowery. 

STATEMENT OF DAVID MOWERY, STUDY DIRECTOR, PANEL ON 
TECHNOLOGY AND EMPLOYMENT, NATIONAL ACADEMY OF 
SCIENCES 

Dr. Mowery. Thank you. 

For the last year I have had the privilege of serving as the study 
director of the Panel on Technology and Employment of the Na- 
tional Academy of Sciences. 

Mr. MacKay. Vm sorry. That s very distracting to us. If the gen- 
tleman who is talking to Mr. Strassmann will wait until the con- 
clusion of the hearing. Excuse me. Go ahead. 

Dr. Mo;^ERY. That^ all right. Thank you. 

The Panel on Technology and Employment sponsored by the Na- 
tional Academj of Sciences, the National Academy of Engineering, 
and the Institute of Medicine, with funding from a variety of 
sources. 

The panel's membership was drawn from business, labor, aca- 
demic experts on workforce adjustments and labor economics, and 
former Federal and state officials. The report of our panel was re- 
leased about two weeks ago today, I guess, on the 17th of June. I 
am appreciative of the invitation to come and talk to the Technolo- 
gy PoUcy Task Force about the portions of our report that deal 
with the impact oif technology on employment, and the recommen- 
dations of the reports for workforce adjustment policy. 

Despite the very diverse membership and very broad charge to 
the panel from the Committee on Science, Engineering and Public 
Policy of the Academy complex, the panel rapidly and at an early 
point in its deliberations reached the consensus on the role of tech- 
nology in the U.S. economy and on the . ^le of technology on affect- 
ing employment and earnings. This coiuensus stated that rather 
than being a central cause of problems on high unemployment and 
low earnings growth VTithin the U.S. economy, technology and tech- 
nological cnange are key parts of the solution to these problems. 

In a U.S. economy facing increasingly intense foreign competi- 
tion, the maintenance of high levels of employment and earnings 
require productivity growth, as Dr. Lawrence emphasized, ^^hich in 
turu 8sts in part on the rapid development and rapid adoption of 
new technologies. The panel's concerns throughout its reports I 
think reflect a concern with more rapid adoption and encourage- 
ment of new technologies vathin the U.S. economy. 

TEe centraTpoIicy issue, tEereForei for the panel was managing 
the development and adoption of these new technologies in the 
most humane and rational way possible, trying to tjiploy a portion 
of the affluence created by the employment of new technologies to 
assist individuals who experience adverse economic impacts as a 
result of the adoption and widespread use of these new technol- 
ogies. 

Such policies are important for equity reasons, but also beca^'se 
they can support the attainment of a- higher level of technological 
sophistication and international competitiveness within this econc 
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my as a result of the fact that these policies can reduce potential 
public resistance to the more rapid adoption of new technologies, 
and also have the effect of improving the quality and the training 
01 the workforce. 

I would like then to quickly summarize a couple of conclusions of 
the panel with respect to technology and its employment effects 
vwthm the economy, and then move on to summarize the findings 
and the policy recommendations. A couple of these conclusions I 
think deserve particular attention. 

The panel concluded that the employment impacts of technologi- 
cal change, when compared with other sources of employmeixt and 
economic change within this economy, or indeed other economies, 
occur relatively gradually. I think Mr. Strassmanns observation on 
the slov; ce at which a product'vity payoff from office automa- 
ti is oeiug realized is consistent with this conclusion of our 
P'''f«. . 

e fact is that the realization of the employment impacts of 
new technologies requires an extended period of investment in 
these technologies, and learning about the employment and the de- 
bugging of these technologies. So the diffusion, as economists say, 
and the realization of these employment impacts, when you corn- 
are It to somethmg like OPEC oil price increases, exchange rate 
fluctuations, or a range of other external economic shocks, are real- 
ized relatively gradually. 

.J?lf°**^®r-P°^"A^ °^ the panel made about the 

Characteristics of technological change is that the impacts of new 
technologies on the conditions of work, and indeed even on the 
skilled reguirements of employment, are not determined solely by 
the technical characteristics or the engineering characteristics of 
these technolones, but are influenced powerfully by the particular 
policies adopted by managers and workers in deployment of these 
technologies withm the work place. 

That is to say, in its impacts on skills, in its impacts on produc- 
tivity, on product quality, and even on profitability, technology is 
^ul °T complex of factors, including the management of 

the adoption of technology, including the organization of the firm, 
including the reorganization of work practices that effect its impact 
on skills, on product quality, and on prodr otivity. 

Therefore, m many cases the adopticu of new technologies re- 
quires a number of changes in these non-technological dimensions 
of management. 

. Let me move on then to summarize quickly some of the key find- 
ings with respect to employment of the panel. The panel concluded 
S Jfchndogical change-and this is, I think, quite consistent 
9'"2berg's statement-is one of a large number of forces 
that affect total employment and unemployment within the U S 
economy. Indeed, technological change, when compared with the 
state of aggregate demand, the rate of overall economic growth, is 
probably one of the less significant factors. 

That IS not to deny, however, the fact and the likelihood t'nat 
technological change does, has had, and will continue to have 
sevei-e consequences on the employment prospects for individuals 
m specific occupations and specific industries. But the impacts bv 
and large, are sectoral rather than aggregate. Therefore, the role, 

^ 83 
ERIC 



80 

in the panel's view, of adjustment policies adopted by tbe public 
and private bectors, is to facilitate the movement of workers and 
resources from declining to expanding sectors. 

There is also Uttle evidence imcovered by the panel that techro- 
logical change will dramatically increase the skill requirements 
necessary to obtain quality jobs in the work place of the future. 
This reflects tlie tendency of technologies over the course of their 
development and evolution to reduce their skill requirements for 
operation. If yob ^^Dmpare mainframe computers of the early 1950's 
with the desktop personal computers of the mid-1980's, I think 
you'll find that the skill requirements for operation have declined 
rather dramatically. 

So we don't see a need for a radical upgrading, for example, in 
computer literacy of the U.S. population as a whole in order to 
obtain qusdity entry level jobs. What the panel does find is that 
basic skills of literacy, numerical reasoning, problem solving, writ- 
ten communication, are and v/ill continue and probably will 
become more imoortant for labor force entrants to obtain quality 
jobs in the work place of the future. And the lack of basic skills 
within a significant portion of the experienced displaced^ worker 
population constitutes a serious problem for adjustment policy. 

Estimates range as high as 20 to 30 percent of experien-^ dis- 
placed workers having serious deficiencies in basic skills. This is 
something that obviously impedes their adjustment to a very signif- 
icant d^ee. 

Two other key findings: The employment prospects for women 
and minority workers, the panel concluded, should not be severely 
differentially affected by technological change. The primary chan- 
nels of impact have to do with occupational segregation, and with 
the impact of tec!mological change in makirig more important basic 
skills within the work place. We do not find a substantial impact of 
technology through these channels on female and minority employ- 
ment prospects. . . 

The panel concluded that the way to address these potential im- 
pacts is through improving basic skills r '^paration of minority 
labor force entrants, and continuing to enibice and push for vigor- 
ous enforcement of affirmative action policies within the work 
place, since this has the effect of broadening the occupational op- 
tions open to workers from ail of these groups. 

The panel also considered the evidence on the impacte of techno- 
lo^cal change on income distribution and on the creation of a two- 
t.jred workforce within the U.S. economy, and did not find com- 
pelling evidence to suggest that the recent technological change 
has had any relationship to changes in the household income distri- 
bution v/ithin this economy. Nor did the panel find that technoJogi- 
cal change thus far has had a significant impact on polarizing the 
structure of the workforce, that is to say, creating a two-tiered 
workforce. 

Let me briefly summ^^rize the policy recommendations of the 
panel which deal with workforce adjustment. 

Two groups of workers received the bulk of attention of the 
Panel on Technology anJ Employment with respect to policies for 
worlujrce adjustment. The first group is labor force entrants whose 
employment prospects may be affected adversely by technological 
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change. The second g-pup is experienced members of the workforce 
who may be displaced by technological change. 

With respect to labor force entrants, the panel's recommenda- 
tions largely concurred with the concerns of a number of other re- 
ports about the quality of basic skills preparation for labor force 
entrants withm this economy, particalarly with respect to minority 
labor force entrants. ' 

Concerning displaced experienced workers, the panel recom- 
mended options for modifications in Title III of the Federal Job 
lYaming Partnership Act to improve JTPA's coverage of the dis- 
placed worker population— cur 5nt estimates suggest that no more 
than SIX to seven percent are actively enrolled in or are served by 
Title HI proCTams— to strengthen the ability of the JTPA program 
particularly to serve <he basic skills trainmg requiremente of the 
sizeable proportion of the displaced worker population who are in 
need Ox these; a'so to improve the abUity of this program to deliver 
job-related retraming; a provision for additional income support for 
workers enrolled m trainmg; and the provision of loan guarantees 
or direct loans t» displaced workers for retraining, relocation, or re- 
estabushment or independent busine.sses. 

Many of these recommendations or options for modification of 
J 1 ir'A made by the panel are allowed under the current JTPA stat^ 
ur^ and require only administrative action. In its recommenda- 
tions the panel also advocated or advised against restricting eligi- 
bility tor such adjustment assistance to only those workers who 
could demonstrate they had been displaced by technological 
caange. " 

..The panel felt that targeting workers according to the cause of 
their displacement would induce severe administrative problems 
and result m severe delays m the delivery of services, simply be- 
rmse Its so difficult to determine tne precise cause jf displacement 
of an experienced worker. Consider the relative rules of technolot - 
cai change m the U.S. economy and technological change in foreim 
economies m displacmg workers in trade-urp'^ted mduf tries, for 
example Shou.d technological change in Jamn be counted as a 
source of displacement for workers in the U auto industry who 
are displaced by imports? Is it imports or is it technological 
change? Should we spend 14 months trying to decide which of 
these It IS? If we do, the panel felt, we'll end up not getting the 
services to the workers when they need it. e 5 » 

The panel also recommended that adjustment assistancb for 
wo-kers be combined with Federal action to ensure advanced 
notice of plant shutdowns or mass layoffs of workers. The argu- 
ment for this recommendation was that adjustment assistance de- 
pends cntically for its effectiveness on early response, end ideally, 
response m advance of displacement. Therefore, advance notice can 
improve the effectiveness of existing public investments in worker 
adjustment assr 'aiice programs. Advance notice can also in the 
opinion of the par.el, reduce the costs to the public sector of the un- 
employment that results from plant shutdowns and mass la/offs 
And advance notice can benefit individual workers by reducing' the 
durationof their uriemployment. ^ 

The panel arjrued as well that advance notice is in many ways a 
policy that enk ..res the efficiency w.th which market mechanisms 
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operate. It is a policy that improves the distribution of inforrujttjon 
and the flow of information to workers, and evens the distribution 
of information between workers and employers. It is also a policy 
that has the effect of avoiding the shifting of a significant portion 
of the costs of plant shutdowns and large layoffs from employers to 
the public sector. In some sense, advance notice operates to reduce 
the severity of an externality, as economists say, within the labor 
market. 

Finally, the panel made a number of recommendations to private 
sector managers and workers to encourage cooperation between 
labor and management in i adoption of new technologies, and in 
the improvement of rr .a§,^ri£d education in the evaluation and 
management ^f the adoption of new technologies. 

These incluje consultation between ruanagement and workers in 
advance of the iiAtroduction of new technologies; consideration by 
managers of employment security guar^•^.tees, and by workers of 
revisions in job classification schemes and compensation schemes; 
and the impro\t;ment of education for both currently employed and 
entrant managers in the evaluation and the management 
technology. 

Thank you. 

[The prepared statement of Dr. Mowery follows:] 
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U.S. House oC Representatives 
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David e. Howery 
„.^. , pirector. Panel on .'echnology and Enoloynent 
National Acadek./ of Sciences, National Academy of Engineerino 



and Institute of Medicine 

Introduction 



Vs., Technology and Employiaent was organized in 1985 

^ColEluP?°°i ?n?n°" E"9i"^«ing and Public Po?ic^ ^ 

Tn^Mf^^i' ? io^ng co^-ittee of the National Acadenies and the 
i^^i^*"^ COSEPUP asked the Panel to undertake a 

coBprehensiye review of the effects of techn^.ogy on the future 
level and distribution of employment and earnin|^ within the 
U.S. economy, the skill requirements for future enpioyaent the 
employment prospects for women, minorities, and l^?^orco 
entrants, and the effectiveness of existing public and privatP 

^^^v."''' adjusment. Members of the Panel? which was 

chaired by Dr. Richard M. cyert. President of Carnegie-Mellon 
eSic^tlon^' ^"S^"?^-* i^^'i"^ t'o^ business, labo^ I^d J^iic 
n^T^To^' *'S*'2^»i= experts on labor economics and adjultaent 
policips, and former state and federal government officials" 

Gyowtn in th? U,S. Bconot,^ , was released on June 17 of this 

year, and represents a cor.sensus analysis and set of 
P^nnSSfii^^iSh Challenges of technological change for 

?PoM°„L'''°'^ employment. My written statement and oral 
testimony sumaarize those portions of th(i report that concern 
worker adjustment issues and policies. A copy of the coSEPUP 

^pnn^ » °f the Executive Su^ar$ of the 

report are included with my written statement. 

II. The Central Conclusion of the study 

the Panli^'^P^^spd^''"^* membership and wide-ranging concerns, 
^pT<hp^^i< f a consensus at an early point in its 
fnnin^^pnJ relationship of technology to 

''^^^'^ economy of the future, sliply put, 

l^i nv^M^™^"%='=*''=^^ rather th^n hp<n^ ^ -onrrri rTI" 'f 
thn problems of tinpn,p T o yp ^ n ^- . ^ ^ -yipnlpr,. ^v^ ^h withYn f gjt 
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econoTOV. technology is a ke y nart of the golutlcn to f h^<zG 
probleps . The U.S. econony faces increasingly intense foreign 
co&petition in u .aumber of industries, and the iaaintenanci\ of 
high levels of emplcynent and earnings in the face of such 
conpetition requires productivity growth, which in turn depends 
on the rapid development and adoption of new technologies. 

The central issre for policy is oane^ing the development and 
adoption of new technologies within this economy in the most 
humane and rational fashion possible, employing a portion of the 
afflue.*ce created by technclogy to assist those individuals who 
experience ad^'erse economic effects from the adoption and use of 
new technologies. The development of such policies is important 
for equity reasons, but also can contribute to more rapid 
adoption of technology, due to the reduction of potential public 
resistance to new technologies and improvement in the adjustment 
capabilities of the work force that can result from such 
policies. 

This central conclusion, as veil as the Panel's detailed 
policy recommendations, rested on a set of observations and 
conclusions concerning the nature of technological change and 
the growth of the U.S. economy during the post-1945 period. 
These observations and conclusions are summarized briefly in the 
next section. 

III. Char a ct<^ri sties of Technologies* Change and Employment 
Growth in the U.S. Economy 

A. The enplovaent impacts of t echnological channo typically 
occur gradually, bv comparison with other sources of 
economic change . Although scientific discovery may ant' 
often does occur rapidly or discontinuously, realization of 
the employment effects of technological change requires the 
widespread adoption of new technologies, which depends on 
the relatively gradual processes of investment inland 
"debugging" of new technologies. 

B. Indicators of the aggregate rate of technological change 
have a number of flaws, but do not sugges t a sudd<^n increase 
in the overall rate of tech nological change . Although 
advemces in some areas of technology have been rapid, such 
measures of technological change as rate of growth in 
labor productivity for the overall economy (which 
incorporates the effects of both the development and the 
adoption of new technologies) or the rate of growth in new 
patents granted by the U.S. Patent Offi'-a, do not exhibit 
sudden increases in growt i in recent years. Indeed^ in the 
case of aggregate productivity growth, the record since 1973 
has been disappointing. 
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5:^ ^^!^^^^^^^?.*^^ "^"•^ teghnolocfies on the .co n ditions 
voff?^, t^Q qualj . tv ot Pr oducts, and nven the rate of n m^^h 

Of. labor productivity are ^pt detennii^ ed solely bv tha 

t:^Chn49a L char^ct:ertstips ^ f the.-^e innovations . Managers 
and workers frequently have great discretion in the 
impleiaentation of a new technology, which coaplicates the 
prediction of the effects of new technologies on the skill 
requirements of ^future jobs. In addition, this absence of 
technological detenainism means that the adoption of new 
techrologies often must be accompanied by substantial 
changes in management practices, work force organization, 
the organization of production processes, and even the 
design of products, to realize the full payoffs of these 
technologies. 

p. i ne . VtgT app ears tP be l agging behind, rather f hf.r. 
iQad^ngr other industrial natio;;;; ir thft ada ption of a 
pUTnber Pf Inoortant manufacturin r y pr ocess teehno■^ ftg)pg^ 
inPlM'^ l nq ro^ot? gn<a PPPiputer-nuwerlcally con t rolled B>ach^Ti A 
taelfi. A substantial portion of the penetration of U.S. " 
domestic markets by imported goods during the past decade 
may reflect the more rapil gener?ition and adontion of new 
technolgies by f :eign firms. 

.^ fl^^^f^^y^ '^y^-fa^s iTIcr^ ased substan ti-ally in importance 

within the U.S. ecoi^ pa y <^ Mr jm oast t^J^ i^ on^AZ^ l^ 

p.S. Tngn^fagtUred exports depend tn a greater ^Z^^ i- 
R&P-intQpslve products than do the manufActured evports 
Pt^hgr QSCD n afclgns. At the same time, the rate a t which new 
technologies and scientific knowledge flows across national 
boundaries appears to have increased, meaning that any 
knowledge-based competitive advantage held by U.S. firms may 
well be more fleeting in the future. At the same time, U.S. 
firms are in a position to benefit from technological 
advances in other nations, through aggressive monitoring of 
foreign developments. ^ 

I: I^faPr gprc^ growth is projected to be much lower d nr^pr, 
^nfi-Iiext decade than has been true of t.he previouii ir 
iLSfiTfi* This deceleration (labor force growth during 1984-95 
was projected by the U.S. Bureau of Labor Statistics^ to 

^v°"?^^?^' *® ^« "tes observed during 

1970-84) should improve the employment p:,cspecfcs foi labor 
force entrants, and may reduce somewhat upward pressure on 
aggregate unemployment rates. 



^U.S. Bureau of Dibor Stitistics, 1986. Employme nt 
PrgiectiPng fpr 1995: rata ^nd weth^^^. Washington, D.C.: 
U.S. Government Prii-xting Office. 
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III. Panel Findings and Keconmendatlons 

Building on the above observations, as well as an extensive 
body of other evidence and analysis, thd Panel reached a number 
of findings and made reconaendatlons In several areas. Including 
the employment- and skill-relate: ^xpacts of technological 
change. The policy recommendations In particular Wv^re framed 
with a view to supporting mor^ rapid developnent and adoption of 
new technologies while easing tnc burden of adjustment for 
workers and managers* 

A. Findings 

Technological change is but one oi a large number of forces 
afffectirg total employment and unemployment, and a'^pears to be 
far from the most important factor* Tho rate of economic 
growth, the state of aggregate demand, and the impact of 
"shocks" to the U*S* economy <e*g., the 1973 oil price 
increases) appear to be more significant determinants of total 
employment than technological change* The higher unemployment 
rates and displacement of experienced workers during the 1980s 
do not appear to be linked to more rapid technological change 
Qurinr this period— indeed, these phenomena have coincided with 
low r> .es of l2tbor productivity growth for the economy* 

Evidence from the U*S* General Accounting Office's suxrve^ of 
plant closings and mass layoffs,^ qs well as other studies of 
manufacturing employment displacement during the 1980s, suggest 
that import penetration has accounted for much greater 
employment losses in manufacturing than has technological 
change. Indeed, the absence of technological ch^'' in many 
U*S. industries, relative to foreign cciapotitors, / be 
responsible for much of the displacement observed during the 
past decade. Nevertheless, technological change will cause 
employment displacement in specific Industries and occupations, 
even as it aidn in the creation of new jobs elsewhsre. Public 
and private adjustment policies should facilitate the movement 
of workers 2md resources from declining expanding sectors* 

Little evidence suggests that technological change will 
dramatically increase the skills necessary to obtain quality 
employment in the economy of the future* In part, this 
conclusion reflectj the tendency of technologies to develop in 
ways that support their use by workers with lower levels oC 



^U*S* General Accounting Office, 1986* Dislocated Workers ; 

Eytftnt of Busiraso Closures. Lavoffg and the PuMic and Private 
Response . Washington, D*C*: U* S* Governmant Printing Office* 
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«o?Clno*«n«MHi?* ^*4f ^"^^^^ (numerical reasoning, problem 
howevel ar« ilkPiv ^0"^^"°" communication, and literacy)? 
However, are likely to become even more important in the 
workplace of the future. The -)-30% of thfllsplaced worker 
population with deficient preparation in biaic sViiio . f 1 1 
as labor force entrants '.alkiSg'^strong bas"'fk?Us''iiU ?lce 
difficulties in adjusting to technological at.d economic chfngl. 

The employment prospects for women and minority workers 

^S'^'"^^ unaffected hy technolSSicarchwge-°«ny 
projected adverse consequences of such chanoe are verv «Ln 

oSnortun?t?ff projections of overai? g?ow?"in^p!Sent 
opportunities. Nonetheless, affirmative action and other 
policies to coawt racial and sexual discrininatiSn in the 
workplace are auong the aost effc 've nethcJ to ?edSce anv 
disproportionate adjustment burd^ jorne by these orounl ^„^h 

Sorkp^r "'^r^r ^i!" ""^e of occupa?iSnaf o;?i"s'avaiUble lo 
workers, and thereby ease their transition from declining 
expanding areas. In addition, policies tS strenatten fh! 
quality of basic skills prepara?ion fir Ubir fS?^'entrants 
from minority groups are important in improving the abili?v of 
these individuals to obtain good jobS in^tte fStui-e workJ^Lef 

The Panel also considered the evidenre ^^nn^i^^^^^ *.u 2 
of technological change on the levll of IverlSf^rSina^ ^2^^^^ 
distribution of incone within this economy! farnJnSsIro5?h 
during the Fost:1945 period has been dependenfin g?lwth ?! 
labor productivity-declines in labor p?odu^tivi?y'gr^h 
ISriS)J^??<«"^ V% in declines in average lar^ngs 

^ period. Technologi. • change, by virtue of its 
ability to support higher productivity arouth n,, , . Z 
significant contribution to higher a verlg°^™ings Si?S " 
respect to th3 distribution of household incogs (f^come from 
»e»h«rS^o?^'"?"^'^''?'^ '"H^ sources rfce?ved by all 

^f^n? , " household), the evidence suggests that 

^hSnSL^?"^r^\^" inequality of this distribution reflect 
\^"^^5°v°^"*?^"''° °' households (the rise of "'^^ect 
hou«ho?df two-earner 

' 2".^"^ ''''"'^^ ' as changes in federal 

budgetary and tax policies during the early 1980s. ''^'^"^^ 

B. Reconmendations for worker adjustment 

Two groups of workers are likely to be affected adversplv 

ff^d"?ihl^"^='''"'"7"^'"'2'^ '"'^^ «"t""ts Sho Ire unfble ?o^ 
experienced workers who lose their jobs due to 
technological change. The Panel's recommendations ^or 
assistance for labor force entrants focused on the ^eed to 
improve the basic skills preparation of this°groSp, "insistent 
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with the concerns of nunerous other recent studies of primary 
and secondary education. 

With respect to experienced workers who are displaced by 
technological change, the panel recotonended options for 
nodif ications in Title III of the Federal Job Tr lining 
Piirtnership Act to improve this program's coverage of the 
displaced worker population (the progreuca currently serves only 
6-7^ of the displaced worker population) , to strengthen the 
ability of the program to provide training to workers in basic 
and job-related skills, to improve incoms support for workers 
engaged in training, and to provide loan guarantees or direct 
loans to displaced workers for retraining, relocation, or the 
establishmrint of independent businesses. Many of these 
modifications are allowed under the current JTPA program, and 
would require only administrative action. The Pane} also 
advocated revisions of state unemployment insurance laws to 
ensure that any recipic^ of unemployment insurance enrolled in 
a training prograxa can /ntinue to receive unemployment 
compensation. 

Tho Panel recommended against any attempt to restrict 
eligibility for worker adjustment assistance programs to only 
those workers able to demonstrate that their displacement was 
due to technological change. Not only would such a requirement 
require the establishment of a separate program, outside of 
Title III of JTPA (which does not restrict eligibility according 
to the cause of displacement) , but the administrative 
difficulties and seinrice delivery delays that would result i.rom 
such a requirement would reduce the effectiveness of worker 
adjustment assistance. 

Since the Panel's policy options were intended to be 
available for all displaced workers, regardless of the cause of 
individuals* displacement, estimates of the costs of thesa 
options depend on estimates of the size of the population of 
displaced workers and their rates of participation in adjustment 
assistance programs. The U.S. Bureau of Labor Statistics found 
that when the definition of a displaced worker is restricted to 
workers with at least three years* experience in the job from 
which they wer3 laid o£^, the annual flow of displaced workers 
during 1979-83 was roughly 1 million persons, an eptimate that 
increased to 2.3 million persons annually when the 3 years* job 



''see, for example, the report of the COSErUP ?anel on 
Secondary School Education for the Cnang'ng Workplace, High 

Schools an d the Changing Workplace: The Employers* View 

(Washington, O.C.: National Academy Press, 1984). 
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experience restriction was relaxed. < For an annual flow of 1 
workers, the estimated costs of the Panel -s 
reconaendations would .-ange from $130 Billion to $785 million, 
as participation rates increased froa S* of this population ti 
30», an aggregate partic.pation rate considerably higher than 
overall rates of participation in existing or previous 

?f ^ programs. If the annual flow is assumed 

$1.8 billion ° "na"* §300 million to 

The design of improved worker adjustircnt assistance 
programs, howevar, is hampered by a lack of knowledge. There 
»™n?„S^°" ^^^9°""° evaluations (i.e., evaluatio™ that 

employ control groups and attempt to minimize sample selection 
^^tV °t 'IZ''^^'' adjustment assistance prograns in recent ve«a 
Although these evaluations concluded that adjustment assistanc; 
does improve the employment prospects of displaced workers, ?hey 
reliable guidelines for program desig°--we cannot 
^»»?f?inn; '"'^ ^''""Pl?' the relative importance of Job search 
assistance, as oppopei to retraining, in improving the 
uorkB? participants. Hew initiatives in 

worker adjustment assistance programs nust incorporate 
evaluations P^°^^°^°"° experiments and rigurbus 

»„=„3S\v^5I°^ "commended that federal action be taken to 

ensure that as many workeri. as possible receive substantial 
advance notification (at least 2-3 months) of plant shutdowns or 
large-scale layoffs. Worker adjustment assistance plograSHre 
?h»?.^Hf^n^^''° ''^2" services are provided to workers 
their displacement, such pre-layoff assistance generally is 
feasible only in the context of advance notice. In addition to 
improving the effectiveness of public investments in worke? 
adjustment assistance programs, advance notice raduces the 

°' ""employment following layoff, thus reducing public 
?^??!lH}n!J''^v °S l!"°BPl°y»ent compensation. A number of%?oup8? 
including the HatioMl Association of Manufacturers, the 
Business Roundtable, the Secretary of r^bor's Task Force on 
Economic Adjustment ^nd Worker Dislocation, and the President's 
CoBBission on Industrial Competitiveness, have endorsed 
voluntary advance notice. 



For a more detailed description of the data from the 1984 

LmJI^J^''^"*' current Population Survey on which 

"Dl^nl«n»^ S^v "° S'f^"*' °- Flaia and E. Sehgal, 

Moi?hi5 °' How well Have They Faled?" 

HPnthlV Labor RovlRVr 1985. » 
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Although there is disagreenent over the oechanisns that will 
provide the broadest possible coverage of the U,S, work force, 
voluntary advance notice does not appear to provide substantial 
advance to noro than a snail share of the work force. According 
to the U,S, General Accounting Office,^ nearly 30% of the 
workers surveyed received no advance notice of layoffs or plant 
shutdowns, while blue-collar workers in nonunion establishments 
received an average of only two days' notification, 

Under the current voluntary system of advance notice, the 
costs plant closings in which advance notice is not provided 
are borne primarily by the taxpayers (including other employers; 
and the affected workers — employers choosing to close without 
advance notice cretze an exernality, reflecting the fact that 
the costs of such actions are not fully taken into account by 
employers. Requiring advance notice can redistribute the costs 
of layoffs and plant shutdowns. Federal action to broaden the 
coverage of worV:ers by advance notice also follows in an 
established tradition of actions to improve the functioning of 
market mechanisms (e,g., securities market regulation, consumer 
protection statutes and regulations) by ensuring that 
information available to one party to a transaction is not 
employed strategically or otherwise manipulated (as in the case 
of "insider trading" on Wall Street), 

Reflecting these considerations, the Panel recommended that 
federal action be taken to broaden the c')verage of the U,S, work 
force by advance notice, with appropriate provisions to exempt 
small firms and those firms encountering unforeseen business 
circumstances. The Panel recommended either a federal 
requirement frr advance notice or a tax-based incentivo plan, 
which would coabine tax creiits on the corporate income tax with 
surcharges on federal unemployment insurance taxes to reduce t)te 
:ax burden on firms providing advance notice. 

The Panel also made a number of recommendations to private 
sector managers and workers to encourage cooperation between 
labor and management in the adoption of new technologies and 
improvementa in managerial education in the evaluation and 
adoption of new technologies. These recommendations include 
consultation btitween management and the labor force prior to the 
introduction of new technologies (a practice^ that often results 
in improvements in the design of production processes and 
occasionally products) , the respective conftideration by 
management and workers of employment security guarantees and 



^U*S, General Accounting Office, 1987, Plant Closings; 
Information on Advance Notic e and Assistance to Dislocated 
Wprkgrg. Washington, d,C,: U,S. Government Printing office. 
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o?oi?e? ««« classification and compensation systems, and 

layoffs ?n Ld?t?r"''^P'^^"'=f,'°'^ ""^"'^ facing 
t»n2««fA .? "'^f?"' tne education of managers Bust be 

? ^° strengthen their ability to evaluate new 
ISIcess?!n?v°fn°^h"''*^^»?'' i»p'°»°"t these%echnologies 
obae^fJVni Lf? workplace, consistent with the Panel' 

f v'^^"^ nanagenent of this process often nakes the 
difference batween success and failure in techno?^|^ aSopUon. 

IV. Conclusion 

Technological and structural change pervade the H S 
oconony, as they do any dynanic econony. To ensSil qro^h i„ 

technological change, with the dovelopaent of Policies ^v,r 
support inyestaent in the huaan resources of this nation a« 
well as policies that deal with the consequences o?' 
technological change m an equitable and hunane fashion thin 
latest in a series of transitions to new structures of io^ Lrt 
enployaent can be accomplished efficiently and fHrlv rfXt 
modern world economy, there is little choicl--thB niy;»rt LV''?° 

SreL^rin^'^ ''^^ '"^'"5 ^''^e of tlcSnol'o^ in o?3er1o"''"' 
preserve and improve the economic welfare of all taericans. 
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Preface 



In receiH years, concern over the effects of technological change has 
led many Americans to ask whether the development and application of 
new technologies within the U.S. economy will create new employment 
or contribute to higher unemployment. Many Americans appear to be 
pessimistic about the answer to this question, an attitude that, if anything, 
has become more widespread, despite the nation's recovery from the 
1981-1982 recession. The relationship of technology to employment and 
the effects of technological change on the workplace and on U.S. 
productivity have become topics of national debate in the face of slow 
economic growth, high unemployment, and stagnation or decline in the 
real (inflation-adjusted) earnings of workers since 1970. The importance 
of these issues to the economic welfare of all Americans, coupled with the 
impetus of a 1983 National Academy of Engineering symposium that 
revealed a range of conflicting opinions on the long-term implications of 
technological change for employment and a request from the Council of 
the National i^cademy of Engineering, prompted the Committee on 
Science, Engineering, and Public Policy (COSEPUP)* to nitiatc the 
current study following consultation with scholars, government officials, 
and business, labor, and civic leaders familiar with the employment- 
related effects of technology. Thus, in 1985 COSEPUP created the Panel 



*COSEPUP is a joinl commitlee of \hc National Academy of Sciences, the Naltonal 
Academy of Engineering, and the Inslilulc of Medicine, 




ERIC 



98 



viii PREFACE 

on Technology and Employment to carry out a new inquiry into the 
impiicl of (cchnolagicu! change on employment opporluniticH, prcKhidiv^ 
ily* and the quality of work life (COSEPUP*s charge to the panel is 
Appendix A). 

The Panel on Technology and Employment first met in September 1985 
and continued to meet at regular intervals during the next 18 months. This 
rcpoH incorporates the results of our discussions in panel meetings, the 
expertise of individual panel members, staff research and analysis, 
briefings from experts in industry, academia, and labor (Appendix B is a 
list of individuals who presented briefings to the panel or served as 
consultants), and the findings of the research papers commissioned by the 
panel (see Appendix C). A selection of these papers will be published 
separately in Studies in Technological Change, Employment, and Policy in 
late 1987. To disseminate our analysis and findings as widely as possible, 
wc will also publish a summary of our report, entitled Technology and 
Work in America: A Critical Challenge. 

This report addresses a number of issues that have surfaced in the 
debates over the employment impacts of technological change. These 
issues include the effects of technological change on levels of employment 
and unemployment within the economy; on the displacement of workers 
m specific industries or sectors of the economy; on skill requirements; on 
the welfare of women, minorities, and labor force entrants in a techno- 
logically transformed economy; and on the organization of the firm and 
the workplace. We have concluded that technologica] change will con- 
tribute significantly to growth m employment oppoitunities and wages, 
although workers in specific occupations and industries may have to 
move among jobs and careers. Included among our policy recommenda- 
tions, therefore* are initiatives and options that can assist workers in 
preparing for and making such transitions. 

In part because of the increased importance of international trade and 
ccnpctition within this econon?y, technological change has become 
essential to the preservation and expansion of U.S. employment and 
wages. The employment losses that result from a decline in U.S. 
international competitiveness are likely to outweigh any that might 
resuh from rapid technological change. Accordingly, we have developed 
policy recommendations to aid firms in the development and adoption of 
new technologies, so as to enhance their international competitiveness. 

Technological and structural change pervade the U.S. economy, as 
ihey do any dynamic economic .system. To ensure growth in economic 
opportunities for U.S. workers, technology should be viewed not as the 
problem but rather as a key component of the solution. With the 
development of policies that support investment in the human resources 
of this nation, as well as policies that deal with the consequences of 
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technological chsngc in an equitaKle and humane fashion, wc believe that 
this liitcst in ii scriCH of tiiiiiMtiiinH lo lu-w miuckih.s of work iimi 
employment can be accomplished efficiently and fairly. In the modern 
world economy, there is little choice~the United States must remain at 
the leadmg edge of technology in order to preserve and improve the 
economic welfare of all Americans. 

On behalf of the panel. 1 would like to thank the numerous individuals 
who met with us in the course of our deliberations to provide briefings and 
other assistance and information. We aLso wish to express our apprecia- 
tion for the work of the panel's professional staff: Dr. David Mowery the 
study director; Dennis Houlihan; Nina Halm; Sara Collins; Leah MazLde 
who worked with the staff in editing the report for publication; and Dr' 
Leonard Rapping, the panel's study director from June 1985 through 
March 1986. In addition, the panel is indebted to Dr. Allan Hoffman 
executive director of COSEPUP. for his unflagging support of this study 
since Its mception and to the reviewers of our report, including the 
members of COSEPUP. Finally. I extend my personal thanks to the 
members of the panel, who served with dedication and good humor 
throughout this study of a difficult and extensive set of problems and 
issues. 
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Executive Summary 



TECHNOLOGY AND AMERICAN ECONOMIC WELFARE 

Technological change transforms the production of goods and services 
and improves the efficiency of production processes. 1( also allows (he 
production of entirely new goods and services. Since the beginnings of 
American induslrialization, such change has been a central component of 
U.S. economic growth, growth that has been characterized by the 
creation of new industries and the transformation of older ones as a result 
of innovations in products and processes. Technological advance has also 
played an increasingly important role in the growth of income per person 
during the past 100 years; its contribution to that area and to economic 
growth Is likely to increase still further as the United States becomes 
more closely linked to the global economy. 

The use of new technologies in production processes frequently re- 
duces the labor and other resources needed to produce a unit of output, 
these reductions in turn lower the costs of production and the employ- 
ment requirements for a fixed output level. If reductions in tlie demand for 
labor were the only effect of technological change on employment, 
policymakers addressing the problem of maintaining U.S. economic 
welfare would only have to balance the contributions of technological 
change against the costs of higher unemployment. 

However, technological change has other important effects that histor- 
ically have enabled society to achieve greater prosperity without sacri- 
ficing employment. By rcdiiting the t<ist.s of prutliation ami thereby 
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2 TEaiNOLOGY AND EMPUmAEST 

lowering Ihc price of u particular gcxxl in a compclilivc market, icchaological 
change (Vcqucntly leads to increases In output dcmiuul; greater output 
dcnuuKi results in increased production, whJch rcquirss more labor, offsct- 
tmg the employment impacts of reductions I5 Jabor requirements per unit of 
outp\it stemming from technological ch\ange. Even if the demand for a good 
wlwsc producticrn pixKcss has been transformed docs not increase signifi- 
cantly when its price is lowered, l>cnefits still accnc because consumers can 
use the savings from these price reductions to purchase other goods and 
services. In thea^^gate, therefore, employment often expands. Moreover, 
when technological change results in the developn^ent and pix)duclion of 
emircly new products, employment grows in the industries producing these 
new goods. Hislorically and, we believe, for the forcseeaUe future, induc- 
tions in labor requirements per unit of output resulting from new proce^^s 
technologies have been and will contmue to bcoutwei^ed by the beneficial 
employment efiects of the expansion in total output that generally occurs. 
Indeed, the new realities of the U.S. economy of the I^Os and 1990s will 
make rapid development and adoption of new technologies imperative to 
achieving gix)Wth in U.S. employment and wages. 

One crucbl new reality of the U.S. economy or the 1980s is that it is 
more *'open" to international trade than was the American economy of 
the 1950s and 1960s. The increased importance of trade means that higher 
productivity growth, which is supported by technological change, is 
essential to the maintenance of higher real earnings and the preservation 
of U.S. jobs. Moreover, the more rapid rates of international technology 
transfer characteristic of th^ modern economic environment mean that 
the knowledge forming the basis for commercial innovations need not be 
domestic in origin, just as U.S. basic research has underpinned the 
technological advances of ^Irms in other nations. 

The relative rates of development and adoption by U.S. and foreign 
industries of new process technologies affect (he rates of growth in labor 
productivity (output per worker) in those industries and therefore can 
produce differences in labor costs among U.S. and foreign firms. To the 
extent that foreign firms develop and adopt nev/ technologies faster than 
U.S. firms, the production costs of foreign producers will fall more 
rapidly. Barring shifts in U.S. and foreign currency exchange S'ates, 
declines in the wages of U.S. workers, or comparable technological 
advances by U.S. firms» these reductions in foreign producers* costs will 
decrease markets for U.S. firms and ultimately reduce jobs for American 
workers within the affected induMries. To remain competitive in the 
absence of technological change and labor productivity growth in these 
industries, U .S. labor costs, relative to those of foreign producers, must 
be lowered, either by direct reductions in wages or through government 
policies that support devaluation of the dollar. Either of these methods 
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decreases U.S. workers' incomes rclalivc to those of foreign workers. 
Thut, if U.S. firmn fall behind foreign llrms in developing und adopting 
new technologies, the alternatives are not attractive— U.S. workers must 
accept fewer jobs or lower earnings. 

Yet, if U.S. firms consistently develop and adopt new technologies 
more rapidly than foreign producers, the picture is quite different. The 
resultant higher productivity growth in U.S. industries will support 
reductions in production costs, which will enable U.S. workers to retain 
.ligher-wage jobs. Because new knowledge and technologies developed in 
the United States now arc transferred to foreign competitors more rapidly 
than they were in the past, however, any technology-based advantages 
held by U.S. firms and workers over foreign firms and workers are likely 
to be more fleeting in the future. .\ key factor in sustaining American 
living standards and employment thus is continued public and private 
investment in the generation of new knowledge. Of equal importance, 
however, is the need for U.S. firms to advance from fundamental 
knowledge to commercial innovations more rapidly than in the past. 

We have defined our task in this study as that of analyzing the 
contribution of technological change to employment and unemployment. 
Because technological change plays a limited role in determining total 
employment, its impacts in this area are primarily sectoral in nature, and 
those impacts are affected only indirectly hy aggregate economic condi- 
tions. We therefore regard the design of macroeconomic policies aimed at 
achieving high levels of aggregate demand and employment as outside this 
panel's charge. Despite the increased importance of international trade 
for this economy and the role of technological change within it, a discussion 
of trade policies also would have taken this panel far beyond its chaise; tiBde 
policy therefore was not considered in detail by the panel. 
Our principal finding may he succinctly slated: 

Technological change is an essential component of a dynamic, expanding 
economy. Recent and prospective levels of technological change will not 
produce significant increases in total unemployment, although individu- 
als will face painful and costly adjustments. The modern U,S. economy, 
in which international trade plays an increasingly important role, must 
generate and adopt advanced technologies rapidly in both the manufac- 
turing and nonmanufacturing secfors if growth in U.S. employment and 
wages K to be maintained. Rather than producing mass unemployment, 
technological change will make its maximum contribution to higher living 
standards, wages, and employment levels if appropriate public and 
private policies are adopted to support the atf/ustment to new technolo- 
gies. 

Technological change often involves difficult adjustments for firms and 
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individuals. Workers must develop new skills and may be required to seek 
cmploymeni in differeni industries or locations. In many cases, workers 
suffer severe financial los s as a result of permanent layoffs or plant 
closings. Managers also fa serious challenges in evaluating and adopt- 
ing new manufacturing anc jffice technologies in an increasingly compet- 
itive global economy. 

Given these realities, we recommend policies to help workers adjust to 
technological change. Our recommendations propose initiatives to aid 
displaced workers through job search assistance, basic skills training, 
training in new job-related skills, and advance notice of plant shutdowns 
and large-scale permanent layoffs. Through these initiatives we focus on 
the need to assist individuals who experience hardship as a result of 
technological change and to aid them in securing new employment. We 
also offer recommendations that call on U.S. firms to develop and adopt 
new technologies more rapidly and suggest policies— both public and 
private— that might encourage them to do so. 

The technological revitalization of American industry that is the goal 
of these recommendations is essential to the national welfare. The 
alternative to rapid rates of technological change is stagnation in U.S. 
wages and employment. In the end, no trade-off need be made between 
the goals of high levels of employment and rapid technological change. 
Policies that help workers and managers adjust to technological change 
can aid and encourage the adoption of productivity-enhancing technol- 
ogies. 

Technological change poses significant challenges to government 
policymakers, business, and labor, as well as to individual workers. 
Although the Uniied States remains a technological and economic 
leader, the performance of this economy in adopting new technologies, 
achievmg higher levels of productivity, and dealing with the adjustment 
of workers to new technologies leaves a great deal to be desired. If 
busmess, labor, and government fail to develop appropriate adjustment 
policies, the eventual price may be reduced technological dynamism and 
a decline in the international competitiveness of the U.S. economic 
system. 

CENTRAL FINDINGS 

In addition to the principal finding already stated, the central findings 
of this panel cover a number of dimensions of the employment impacts 
of technological change and form the basis for our policy recommenda- 
tions, summarized below and discussed in greater detail in Chapter 10 of 
our full report. The complete set of findings for this study is compiled in 
Chapter 9. 
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Employimnt and Wage Impacln of Technologkal 
Change In an Open Economy 

o Historically, technological change and productivity growth have 
been associated with expanding rather than contracting iotal employ- 
ment and rising earnings. The future will see little change in this pattern. 
As in the past, however, there will be declines in specific industries and 
growth in others, and some individuals will be displaced. Technological 
change in the U.S. economy is not the sole or even the most important 
cause of these dislocations (see Chapters 2 and 3). 

• The adoption of new technologies generally is gradual rather than 
sudden. The employment impacts of new technologies are realized thnxigh 
the diffusion and adoption of technology, which typically take a ccnskteraWe 
amount of time. The employment impacts of new techmrfogies therefore are 
hkely to be felt more gradually than the employment impacts crf'othcr f^riors 
such as changes in exchange rtites. The gradual pace of technological change 
should simplify somewhat the development and impiemenlation of adjust- 
ment policies to help affected workers (sec Chapter 2). 

• Within today's international economic environment, slow adoption 
by U.S. firms (relative to other industrial nations) of productivity- 
mcreasing technologies is likely to cause more job displacement than the 
rapid adoption of such technologies. Much of the job displacement of the 
past 7 years does not reflect a sudden increase in the adoption of 
jaborsaving innovations but instead is due in part to increased U.S. 
Imports and sluggish exports, which in turn reflect macroeconomic forces 
(the large U.S. budget deficit and the high foreign exchange value of the 
dollar during I980..I985), slow adoption of some technologies in U.S. 
manufacturing, and other factors (see Chapters 2 and 3). 

• The rate of technology transfer across national boundaries has grown; 
for the United States, this transfer increasingly incorporates significant 
ir\flows of technology from foreign sources, as well as outflows of U.S. 
research findings and innovations. In many technologies, the United Slates 
no longer commands a significant lead over industrial competitor nations 
Moreover, technology **gaps** (the time it takes another country to become 
competifjve with U.S. industry or for U.S. firms to absorb foreign tcchnof. 
Qgies) are likely to be shorter in the future (see Chapter 3). 

Technology and the Charadedstics 
of Tomorrow*s Jrfw 

• New technologies by themselves are not lik V to change the level of 
Job-related skills required for the labor force as a whole. We do not 
project a uniform upgrading or downgrading of job skill requirements in the 
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U.S. economy as a result of technological change. This does not deny the 
n^cd, however, for continued investment and improvement in the job-related 
skills of the U.S. work force to suoporl the rapid adoption of new technol- 
ogies thai will contribute to U.S. competitiveness (see Chapter 4). 

• Technological change will not limit employment opportunities for 
individuals entering the labor force with strong basic skills. The most 
reliable projections of future job growth suggest that the nvimber of jobs 
in the iroad occupational categories accounting for the majority of 
entrant employment will continue to expand. Combined with a projected 
lower rate of growth in the entrant pool, this conclusion suggests that 
labor force entrants with strong basic skills (numerical reasoning, prob- 
lem solving, literacy, and written communication) will fare well in the job 
markets of the future (see Chapter 5). 

Technology and Work Force Adjustment 

• A substantial portion— from 20 to 30 percent— of displaced workers 
lack basic skills. These workers often remain unemployed longer and 
have difficulty finding new jobs without incurring significant wage reduc- 
tions. In view of the fact that technological^d structural change in tlus 
economy will place increasing demands on the ability of workers to 
adjust, experienced workers who lack basic skills will face even greater 
difficulties in future job niarkets (see Chapter 3). 

• The evidence suggests that displaced workers who receive substan- 
tial advance notice of permanent job loss experience shorter periods of 
unemployment than workers who do not receive such notice. Substantial 
advance notice (several months) of permanent layoffs or plant shutdowns 
appears to reduce the severity of worker displacement. Moreover, such a 
policy can improve the effectiveness of job search assistance, counseling, 
and retraining programs, thereby reducing the public costs of unemploy- 
ment (see Chapter 7). 

« The primary federal program for displaced workers. Title III of the Job 
Training Partnership Act (JTPAh emphasizes the rapid placement of work- 
ers in new jobs. It does not appear to Serve the needs of many displaced 
workers. JTPA provides little training for the substantial number of displaced 
workers who need better basic skills; it also provides little extended training 
in job-related skills for other workers (see Chapter 7). 

» Displaced worker adjustment assistance programs reduce the dura- 
tion of unemployment after displacement and result in higher wages in 
new Jobs obtained immediately after participation in such programs. 
There is limited evidence on the specific contribution of retraining in basic 
and job-related skills (a component of many such programs) to the 
employment and earnmgs prospects of displaced workers. Nevertheless, 
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it would be wrong to conclude from ihis lhal retraining is ineffective or 
thnt it hHR 41 ncgiitivc impact on cnrnings oi rccinploymcnl prospccls. Ww 
little is known about the cofr.ponents of effective adjustment programs for 
displaced worker populations with different characteristics because of the 
paucity of rigorous evaluations of such programs. Additional policy 
experiments and evaluations are badly needed to improve these programs 
(see Chapters 7 and 8). 

POLICY OPTIONS AND RECOMMENDATIONS 

Our policy options and recommendations are based on the conclusion 
that, with an appropriate policy structure, technological change can support 
growth in U.S. employment and living standards. Toward that end, we have 
developed options and recommendations for the public and private sectors 
that emphasize three broad initiatives in public and private sector policies: 
(I) public policies to aid worker adjustment to technological change; (2) 
public policies to support the development and application of advanced 
technologies; and (3) improvements in labor-management cooperation in the 
adoption of new technologies, as well as improvements in private managers' 
expertise in evaluating and implementing new technologies. 

Although the overall U.S. standard of living and average real (inflation- 
adjusted) wages generally increase as a result of technological change, 
individuals suffer losses. Many of our public policy recommendations 
stem from the belief that a portion of the affluence created by technolog- 
ical change should be used to assisf those suffering losses as a result of it. 
In addition, public policies that deal with the equitable distribution of 
gains and losses from technological change can facilitate such change by 
reducing the resistance of potential losers to new technologies in the 
workplace. Just as management policies to support adoption of new 
technologies within the firm must address worker concerns about adjust- 
ment and employment security (see Chapter 7 of our full report), public 
policies that aid adjustment can reduce potential resistance to new 
techiiologies and support their more rapid adoption. On balance, if 
policies are developed that will ease the burden of adjustment for those 
individuals faced with job loss and thereby facilitate the adoption of new 
technologies, all members of our society can benefit. 

Recommendations for the Public Sector 
Policies for Worker Adjustment 

Our options and recommendations for assisting worker adjustment to 
technological change focus on the two groups that may be affected 
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adversely by such chanjie: experienced workers who may lose Iheir jobs 
as a rcsuh of Ihc adoplion of Icchnology, and labor force cnlianis, whose 
employment prospects may be reduced by technological change. Our 
options and recommendations to assist experienced displaced workers 
focus primarily on modifications in the primary federal program for 
which technologically displaced workers, as well as workers displaced 
by other causes, arc eligible. Title HI of JTPA. We also suggest other 
policies (advance notification of plan* shutdowns ana large-scale layoffs) 
to enhance the effectiveness of Title III. Our recommendations to aid 
labor force entrants focus on 5he need for additional research and 
actions based on the reports of other expert groups, a decision that 
reflects the fact that a complete evaluation of policies affecting the 
educational attainment and basic skills preparation of entrants is beyond 
the scope of this report. Our public policy recommendations also 
address the impacts of technological change on the employment pros- 
pects for minority and female members of the labor force. 



Options for Adjustment Assistance for 
Displaced Workers 

We recommend (hat action he taken to improve existing JTPA Title III 
programs of joh search and placement assistance and training in hath 
basic and joh^related skills for displaced workers. We recommend that 
some or all of the following options be implemented: 

• broadening the range of employment services provided to displaced 
workers and those facing imminent displacement, including Job coun- 
seling, skills diagnosis, job search assistatice, and placement services; 

• inc reasing the share of Title /// funds devoted to training in basic and 
job-related skills; 

• broadening income support for displaced workers engaged in train- 
ing: 

• institutim: a program of federally provided direct loans or loan 
guarantees, administered by state or local authorities, to workers dis- 
placed by technological change, plant shutdowns, or large-scale layoffs 
(these loans could he used by displaced workers to finance retraining or 
relocation or to establish new businesses): and 

• establishing a program for demonstrations and experiments with 
rigorous evaluation requirements to test and compare specific program 
designs. 

In addition to these modifications to JTPA, we recommend revising state 
mvmploymcnt compensation laws to guarantee explicitly that displaced 
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workers who arc vHi^ihlefor unvmphymcnt nmtprnsation t an t antinuc to 
receive benefits while undrrtakin^ retraining. 

We have concluded (hat the federal government should he the primary 
source of Tunding for the abovemcntioned policy options. Federal fi- 
nancing is preferable to state funding because of the inequities created by 
differences in the level of state resources for such programs. Indeed, 
states that are experiencing severe economic dislocations are likely to 
face serious problems in funding significant displaced worker programs. 
In view of the fact that one of the cciuial motives for worker adjustment 
programs is the equitable distribution of the costs and benefits of new 
technology adoption among the U.S. population, the avoidance of re- 
gional inequities is an important consideration. One option for financing 
the economic adjustment loans, like the arrangements for other federal 
loan programs, would employ the Federal Financing BanH»and therefore 
would not require federal funds from general revenues.-?' 

Estimates of the costs of these adjustment assistance options for 
displaced workers depend on estimates of the population of displaced 
workers. In Chapter 3, we note that estimates of the number of workers 
displaced annually range from I million, if displaced workers arc defined 
as individuals with 3 years' employment in their jobs prior to layoff, to 2.3 
million. Cost estimates also depend on assumptions about the rates of 
worker participation in such programs, an area in which reliable data are 
scarce. Existing programs that combine income support with retraining 
for displaced workers, such as the UAW-Ford program, have enrolled 
10-15 percent of the eligible population {see Chapter 7). Although we lack 
conclusive evidence on this point, it may be that participation rates would 
be higher in programs involving displaced workers from industries that 
pay lower wages than the automotive industry." 

We have compiled estimates of the costs to the federal government of 
job search assistance, training, and extended unemployment compensa- 
tion for two values of the annual flow of displaced workers (the two values 
are drawn from the 1984 survey of displaced workers conducted by the 
U.S. Bureau of Labor Statistics): I million workers, which is the 
estimated number of displaced workers who had been employed for 3 or 
more years in the job from which they were displaced; and 2.3 million, 
which is the estimated total number of workers suffering permanent job 
loss- As cstiniated rates of participation in these programs range from 5 to 
30 percent of the displaced worker population, the estimated costs of 
these policy options range from $131 million (5 percent participation rate) 



•Participalion rates alxo will be affecled by ihe policies and puidelinex adopted by Mates 
administering any syMcm of iraininK. job scarth assistance, and income support. 



ERLC 



115 

5 i 



112 



10 TECHNOLOGY AND EMPLOYMENT 

to $786 million (30 percent) for an annual flow of I million displaced 
workers. It is imporlanl to note that the highcM cntimated purticipiition 
rate exceeds any observed thus far in a displaced worker training program 
in the United States. If we assume that the flow of eligible displaced 
workers is 2.3 million annually, the estimated costs of the program range 
from $301 million (5 percent participation rate) to about $1.8 billion (30 
percent).^ JTPA Title III outlays for fiscal year 1987 are roughly $200 
million, although a significant expansion has been proposed in the 
President's budget for fii al year 1988. 

How could these policy options be financed? The panel discussed 
revenue alternatives and found no single method that was preferable to aU 
others on equity and other grounds. In the absence of evidence suggesting 
that one alternative is superior to all others, the decision on funding 
sources and budgetary reallocations is properly political, mvolving con- 
siderations that extend well beyond this panePs charge. 



Advance Notice of Plant Closures and 
Large Permanent Layoffs^ 

We have concluded that substantial (a minimum of 2-3 months) 
advance notice of permanent plant shutdowns and large permanent 
layoffs offers significant benefits to the workers who are displaced and to 
the nation by reducing the average duration of the workers ' unemploy- 
ment and lessening the public costs of such unemployment. The current 
system of voluntary advance notice, however, fails to provide sufficient 
advance notice to many U.S. workers. We therefore recommend that 
federal action he taken to ensure that substantial advance notice is 
provided to all workers. Although the panel agreed on the need for federal 
action to broaden the coverage of advance notice within the U.S, work 
force, panel members were not unanimous in their support of a specific 
legislative or administrative mechanism to achieve this goal. The panel 
believes that the following alternatives are viable options to achieve 
broader advance notice, with appropriate provisions to reduce the burden 
on small business and provide for unforeseen circumstances: 

• federal action to require employers to provide substantial advance 
notice of permanent plant shutdowns and large permanent layoffs; or 

»If the annua! flow of displaced workers is cslimalcd lo amouni lo 1.2 million workers (the 
eslimate used by Ihe Secretary of Labor's Task Force on Economic Change and Disloca 
lion, 1986), the estimated costs of these «»ptions range from Sl57 million to $943 million 

•Panel member Anne (). Krucger diwcnis from this lecommendMion. Mer statement 
appears at the end of the Executive Summary and in Appendix D of Ihc full report 
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• Jhleral arthn to pwvUlv un inn'titivrs far vmployvrs to ^nr mh 
noiice. 

The current system of voluntary advance notice does not provide workers 
with the •*bcst |>ractice" amount of advance notice (a minimum of 2-3 
months)~as Chapter 7 notes, too few workers are notified in advance of 
permanent plant closures or large pcmianent layoffs, thus hampering their 
adjustment. When workers receive sufficient advance notice, the evidence 
suggests that they adjust more rapidly and more successfully to job loss, 
which reduces the costs of displacement to them and to the public sector. We 
believe that the benefits of advance notice more than outweigh the costs of 
such a policy— costs that exist, but that arc distributed differently, when nu 
advance notice is provided. When advance notice is given, the costs of 
worker displacement arc shared by taxpayers, by the displaced workers, and 
by the firms closing plants or permanently di.scharging workers, rather than 
being borne primarily by taxpayers and the workers being laid off. 

Through its public policies, this society has made a judgment that the 
costs of many regulations (e.g., those covering health and safety, con- 
sumer protection, or securities markets) that enhance the flow of infor- 
mation (o workers and consumers and distribute co.sts more equitably 
among workers, consumers, and firms are more than offset by the benefits 
of such policies. We believe that advance notice falls into the same 
category of public policy and that steps to mandate this practice should be 
taken by the federal government. 



Training for Labor Market Entrants 

We share the concerns of other studies, set forth in the reports of the 
COSEPUP Panel on Secondary School Education for the Changing 
Workplace ("High Schools and the Changing Workplace: The 
Employers' View/' 19841 the Task Force on Teaching as a Profession, of 
the Carnegie Forum on Education and the Economy ("A Nation Pre- 
pared: Teachers for the 21st Century r l9H6h and the U.S. Department 
oj Education ("A Nation at Risk: The imperative for Educational 
Reform/' 1983), regarding the amount and quality of basic skills prepa- 
ration provided to labor force entrants by U.S. public schools, improve- 
ment in the basic literacy, problem-solving, numerical reasoning, and 
written communication skills of labor force entrants is essential. We 
endorse additional public support for research on .Urategivs to achieve 
this goal, as well as financial support for the implementation of programs 
that improve the basic skills of labor fan v entrants and of those already 
in the labor force who lack the.sc .\kilh. 
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12 TKCHNOLOGY AND EM^'U) YMENT 
Equal Employm9fii Opportunity 

We recommcud man vif^orous enforcement of policies j combat racial 
and sexual discrimination m the iaho: mark ' oz a means of improving 
the ability of minority and female workers, as well as minority and 
female labor force entrants, to adjust to the demands of technological 
change. 

Science and Technology Policy to Support the 
Adoption of New Technologies 

We support con'Jnucd high !evels of invcslmcnl by industry and the 
Tederdl government in basic and applied research— this is (he essential 
"seed corn" of innovation, and such investments play a significani role in 
the education of scienlists and engineers. Federal support for nondefen* 
R&D is particularly important in view of the limited commercial payotfs 
from the high historical levels of defense R&D in this country (there arc 
important but limited exceptions to this generalization, as -^ted in 
Chapter 2). The foreseeable contribution of dcfen-^t R&D to ^ civilian 
U.S. technology base appears to be limited at best. 

In addition to a strong research base, however, public policies to 
support mcve rapid adoption of new technologies within this economy 
deserve consideration. The historic focus of post-World War II science 
and technology policy on the generation rather than the adoption of new 
civilian technologies (once aRain, a generalization with several impor- 
tant exceptions) contrasts with the orientation of public science and 
technology pchcy in several other industrial nations (e.g., Japan, 
Sweden, and West Germany) and may have contributed to more rapid 
adoption cf manufacturing process innovations and more rapid commer- 
cialization of new product technologies in those nations. We therefore 
support the development and evaluation of additional public policies to 
encourage the more rapid adoption of new technologies within the 
Uniled.States. 

We recommend increased federal support for activities and research to 
encourage more rapid adoption of new technologies. Although the 
achievement of this goal requires actions in a number of areas not 
considered by this panel, our review of policies leads us to recommend 
the following options for consideration: 

• Strengthen research on tedmical standards by public agencies 
(primarily the National Bureau of Standards) to support, where appro- 
priate, private standard-setting efforts. 

• Strengthen reseanh programs supporting looperativt research be- 
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EXf.CUTIVE SUMMARY \ 3 

twffn industry and thf frderal ^ovcMmrnt in the development and 
npplication of technologies, 

• Increase support for federal programs to improve U.S. firms' access 
to foreign science and engineering developments and innovations. 

The Adequacy of the Data 

In the course of this study, the panel has found (hat the data available 
from public sources are barely sufficient to analyze the impacts of 
technology on employment. In some cases this data problem reflects the 
rapid expansion of new sectors of the economy, such as services, for 
which federal agencies have been hard-pressed to monitor and collect 
data comparable in quality and quantity to those available for manufac- 
turing* In other cases these data have declined in quality during the past 
decade as a result of reductions in data collection budgets. The amount 
and quality of data on evaluations of worker adjustment assistance 
programs also must be improved. 

• We recommend that post-fiscal vear J980 reductions in key federal data 
collection and analysis budgets be reversed and that (at a minimum) these 
budgets he stabilized in real terms for the next decade in recognition of the 
important "ir\frastructurar role data bases play within research and 
policymaking. We Ufge that a portion of these budgets bf devoted to 
improvements in the collection and analysis of employment, productivity, 
and output data on the nonmanitfacturing sector of this economy. 

• We recommend that a new panel study or a supplement and 
follow'up to the Current Population Survey be undertaken by the Bureau 
of Labor Statistics to examine the effects of technological change on the 
skill requirements, employment, and working conditions of individuals of 
working age. We also suppcrt the development by the Census Bureau of 
better data on technology adoption by firms, 

• We recommend that the Bureau cf Labor Statistics expand its survey 
of displaced workers (the special supplement to the Current Population 
Survey) to allow annual data collection and that this survey improve its 
question on the nature and effect of advance notice of layoffs. 

We recommend that any expansion of adjustment assistance services 
for displaced workers be accompanied by rigoroc^s evaluations of these 
programs to provide iriformation on the long-term effectiveness of dif- 
ferent program designs and strategies. 

To reduce the potential for conflicts of interest that may arise when an 
orpanization charged with operating adjustment assistance programs has 
sole responsibility for the design and administration of evaluations of 
these programs, we recommend that federal or state agencies re.^ponsible 
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14 TECHNOLOGY AND EMPLOYMENT 

for the operation of suvh programs share with other Of^enries the 
responsibility for evaluating them, or conduct such evaluations with the 
advice of independent expert panels* 

• We recommend that evaluations be undertaken of the implementa- 
tion of the provisions of the Perkins Vocational Education Act of 1984 
that allow federal and state funds to be used for improving the skills of the 
employed workforce. In addition, a federally sponsored evaluation of a 
sample of statC'level programs in upgrade training should be undertaken 
to determine the overall effectiveness of such programs and (he specific 
design features that contribute to success. 

Health and Safetv Impacts of 
Technological Change 

We recommend a major interdisciplinary study of the consequences of 
technological change for workplace health and sqfety and the regulatory 
structure designed to unsure (hat worker health and safety are protected. 
These areas also should be monitored carefully by federal and state 
agencies. 

Recommendations for the Priva*. t Sccti ' 

Labor-Management Collaboration in 
Technology Adoption 

Rates of adoption of new technologies, as well as the exploitation of 
computer-based manufacturing and office automation technologies to 
increase worker productivity, satisfaction, and safety, are affected signif- 
icantly by the management of the adoption process. If the process 
proceeds smoothly, both workers and management can benefit from these 
technologies, which have the potential to enrich work as well as to 
enhance its efficiency. The potential payoflFs from cooperation between 
labor and management in technology adoption are high, but such coop- 
eration has been tacking in some U.S. industries. Our recommendations 
in this area highlight some key components of successful adoption 
strategies. 

Elements of '^Best-Practice'' Strategies 
for Technology Adoption 

• We recommend that management give advance notice of and consult 
with workers about Job redesign and technological change. 
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hXharavhSifAfMARY \s 

• Wt* m ottunenti thtit tin* iuloption of uv\\ wotkpUu v tvi hntfh^u w hr 
mromiHinicd by cntitloymcni iHtlU Uw (hat Mn nKthvn vmploymctu ,sci ur- 
ity: siivh policies include retraining: <ff affected workers for other jobs and 
a reliance on attrition rather than on permanent layoffs wherever possi- 
ble. At the same time, workers and unions must recoi>nize their stake in 
a more productive workplace and consider modijuations of work rules 
and job classifications in exi hanf^efor sui h employment security policies. 

Protection from the Costs of Displacement 

We recommend that management and labor explore the use of sever- 
ance payments for permanent layoffs of experiem cd work.^rs. To preserve 
such benefits in the event of a firm's bankrupti y, we also rec ommend that 
employers and workers consider establishing a joint insurance fund. 

Education for Manachrs 

We recommend that the current efforts to strengthen the quality of 
managerial education in the management, adoption, and evaluation of 
advanced manufcc taring and servic e produk tion proc esses be continued, 
both within business schools and through other institutions. Additional 
research on this topic is needed and could be funded through university^ 
industry research collaboration, among other possibilities. Education for 
those currently employed as managers also must be strengthened to 
incorporate instruction in the adoption of new technologies and in 
strategies for helping the workforce adjust to technological change. 
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16 TECHNOLOGY AND EMPLOYMENT 

Stfitemcnt of Anw 0. Krucger 

Advance notification of layoffs is undoubtedly beneficial to those 
workers who will lose their jobs. If there were no negative side effects 
associated with advance notification, it would clearly be beneficial to all. 

There will be several side effects, however, if notification is mandatory. 
First, the necessary enforcement apparatus would increase the cost of 
doing business. Second, for all firms, but especially for risky ones, 
knowledge that layoffs could net be made on short notice would increase 
incentives to use capital and hire fewer workers. To the extent that fewer 
jobs would be created, the proposed requirement would hurt the employ- 
ment prospects of those the proposal is designed to assist. That manda- 
tory periods prior to layoC s can result in smaller levels of employment has 
been well documented it, a number of developing countries. Third, 
requirements of advance notification reduce the flexibility of firmJ* already 
in difficulty. The requirement is, in effect, the safi*<; as a tax for these 
firms. 

! conclude that advance notification is aesirable, and efforts to educate 
employers of its value to employees should be encouraged. With respect 
to mandatory notification, however, I bcHeve that the evidence is far from 
sufficient to warrant such a step. 
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COSEPUP Charge to the Panel 

"On the basis of present knowledge, the panel shall: 

(1) reoort on the probable effect of current and future technological 
changes* on employment, focusing on the prospects for full employment 
and changes in the distribution of employment across occupations, social 
groups, and i-egions; 

(2) report on the probable effect of current and future technological 
changes on the working environment, including probable impacts on 
labor-managemeot relations, occupational safety and health, job skill 
content, and the length of the working day; 

(3) report on the probable effect of current and future technological 
changes on existing and new employment opportunities, including prob- 
able impacts on wages, opportunities for advancement, and job secunty; 

(4) identify economic sectors in which it is probable that the rapidity of 
technological change will cause significant transient effects for individuals 
and communities; 

(5) report on the probable effect of current and future technological 
changes on the demand for enployment-related training and education, 
including areas such as retraining of workers displaced by new technol- 
ogy, the continuing educational needs of professionals, and vocational 
education; 

(6) identify and analyze the efficacy of existing and alternative public 
poacies to manage the probable employment-related effects of current 
and future technological changes. 

The panel shall also review the st?te of technological and economic 
forecasting methodologies and report on their potential for contnbutine 
i"c7changi^^'* '""P'°y""="'-'''='ated consequences of technolog- 

For those areas in which present knowledge is found to be insufficient 
to support a conclusion, the panel shall propose an agenda for research 
and other related activities." 



'Wherever "technological change(s)" appsars in the charge, it is to be understood that 
the term includes consideration of rates of diffusion. 
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Mr. MacKay. Thank you. Dr. Moweiy. 

We will now take some time for questions. The order of question- 
ing will be essentially that in which members came in: Mr. Pack- 
ard, Mr. Skaggs, Miss Schneider, Mr. Lewis, and Mrs. Morella. 

Mr. Packard. 

Mr. Packard. Thank you, Mr. Chairman. 

This was extremely useful testimony from each of you. I not only 
found your written material very well done, but also your state- 
ments were extremely helpful in terms of trying to understand 
how we can return to the competitive world. 

There was some, I think, rather new and startling information 
relative to some of the causes. I think Congress has perceived some 
of the causes that your testimony has refuted. That is of great in- 
terest to me. 

One of those areas was that — Yesterday noon Mrs. Schneider, 
and I think also Mr. MacKay, hosted a luncheon where we heard 
Mr. Brock speak. He made a statement that was repeated this 
morning. 

That is that wage imbalance is not a fundamental cause of our 
international trade problems. It never has been, he said, and it 
probably never will be that the United States does not, has not and 
ought not to try to bring their wages in conformity with world 
market wages. I think that that is a very fundamental part of the 
way we operate here, that we're not competing on the wage scale 
worldwide. 

You have expanded that, some of you, to where the unlevel play- 
ing field is not a major factor, as well as the quality control prob- 
lem is not a major factor. I think many of us have felt that quality 
control has been perhaps a problem in some bectors. I suspect that 
it has been, but it certainly may not be the major problem. 

Therefore, if America is to compete, we have to do it with higher 
productivity that will offset some of these other things. Then you 
have eluded to the dollar value as a major concern, and that eco- 
nomic deficits are probably more responsible than many of these 
other factors. 

We have seen a lowering of the dollar in recent months. Are you 
seeing then the trends or the changing in terms of world competi- 
tiveness for the United States manufacturers that would normally 
go along with the reduction of the dollar value, where the dollar 
does not become a driving force for uncompetitiv^ness? Are those 
trends now following the pattern that you've outlined, some of you, 
in your testimony this morning? 

Dr. Lawrence. 

Dr. Lawrence. Indeed, we are seeing those trends. Last year, 
unit labor costs in the United States — partly as a result of the 
dollar, partly because of the fact that our manufacturing productiv- 
ity growth was faster than any other major industrial economy — 
improved by 22 percent compared with that of our major competi- 
tors. 

If you look at what has happened to the price of our exports com- 
pared to our competitors, you discover that with respect to Japan, 
we are now more competitive than we were in 1980. We are not 
quite back to the level of the Germans, but there has been a 
marked improvement in the fundamentals. 
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What about the flows? Over the last six months, American ex- 
ports of goods and services are up 6.9 percent, just for a six month 
period. That translates to an annual rate in volume growth of 14 
percent. One factor is that what happens when an exchange rate 
changes is that our import prices go up. 

Therefore, in the short run it actually makes our trade deficit 
worse rather than better. Our costs rise. So that the dollar value of 
the trade deficit only starts to turn around with a considerably lag. 
On the other hand, if you look at the volumes, you get a clearer 
picture of what is happening. 

So our export volumes, as I indicated, are up by about 14 percent 
at an annual rate. In the last two quarters, our imports are down 
in volume terms. These are not the numbers that you see when you 
look at the press, because what you get is a dollar value number. 
But m fact, measured in quantitative terms, our trade balance has 
already improved by $30 billion in the last two quarters. 

Indeed, trade has accounted for more than half of the rise in our 
^oss national product over the last six months. On the other hand, 
if you look at the nominal dollar values, you as yet only see small 
improvements. But you do see improvements there. 

The short of it is that we are already seeing— if not to the naked 
eye, to the discerning eye— a clear improvement in the trade pic- 
ture. It is the result of what has happened to the price of our prod- 
ucts compared with those of our competitors. 

There is a lot of debate among economists whether we've seen 
yet enough change in the dollar to put us back at something close 
to where we were in 1980. But I think there is a much broader con- 
sensus that there is t considerable improvement in the wings over 
the next two years, being driven primarily by the price of our prod- 
ucts. 

There are many other factors that will influence our trade flows, 
in particular the growth of our trading partners. But I would say 
predominantly, the effects of the dollar are at last being felt. They 
took a long time because foreigners had a large profit margin 
which they allowed to squeeze in the first year of the adjustment. 

Mr. Packard. Td be interested, Mr. Williams, and then anyone 
else who would like to speak on it. 

Mr. WiLUAMS. Well, two shots of Brookings so early in the morn- 
ing here is almost more than a body can bear. 

Mr. MacKay. Well, that goes both ways. 

Mr. Williams. Let me talk a little bit about this if I might, just 
for a couple of minutes. 

It seems to me what Dr. Lavirrence is saying— It's wonderful to be 
assured that everything is okay and the world is moving forward as 
it should, despite all the evidence around us to the contrary, de- 
spite all these years of destruction and devastation. 

It seems to me— Fd just like to make the point that Dr. Law- 
rence s evidence, going back to the beginning of his presentation, 
about how pervasive all of this is around the world— Dr. Lawrence 
argues that that proves that we re not in a low wage competition 
and an unlevel playing field is not an important consideration. 

I would argue it proves just the opposite. The fact that these 
trends have been so pervasive everywhere in the world and every- 
body's been involved in that, it seems to me, underlines the fact 
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that we have been and are in a low wage competition in many 
ways, and we have been and are involved in an unlevel playing 
field in many ways. 

Dr. Lawrence suggests that the only explanation for that is that 
there has been some kind of conspiracy out there. I don't think one 
necessarily needs to assume a conspiracy to be able to see and 
figure out what is clearly a worldwide circumstance. 

We're feeling some optimism now because the dollar has finally 
come down. But let me remind everybody that the dollar was ex- 
ceedingly high for a long period of time. It took a great deal of ar- 
gimient and all the rest of it to finally impress on the administra- 
tion that something should be done about the value of the dollar. 
That, as Dr. Lawrence just indicated, takes a long time for any 
change to then be recognized. 

Some of us are concerned about whether the dollar alone will 
ever resolve the problem entirely. To depend on one instrument, it 
seems to us, is somewhat reckless. Dr. Lav/rence just mentioned 
the high profit margins that other countries have had. There is 
also an element which he didn't mention. 

That is, for other reasons— for reasons of driving employment, 
for reasons of having some dollar income at whatever price — there 
is all kinds of evidence out there that many trading partners are 
willing to export into this market, even at a loss, for other pur- 
poses, simply as a market driven situation. Many of these people 
who are shipping materials— steel and other items— into the Amer- 
ican market are not operating from market driven economies and 
have many other considerations. 

The fact of the matter is that we live in a world where technolo- 
gy is totally mobile, where management skills are totally mobile, 
where capital moves around the world at a pace that we really 
can't keep track of any longer, where what isn t mobile is workers 
and communities and wage levels and so on. The fact of the matter 
is that the very real pressure all of us on the front lines have felt 
in our collective baigainu*^ and in every situation out there is our 
employers pushing and driving away at us to lower our wages, to 
lowe J our incomes, to lower our standard of living. 

I've had chief executives t-ake me aside quietly in the back room 
and say Lynn, you must understand that we're living in this global 
economy, and if we cannot produce in Anierica at rates and^ wajrs 
that are competitive \vich what we can do in other countries in the 
world, we will produce in other countries in the world. 

And the evidence is all around us that they do. And the evidence 
is all around us that they move to those other countries to seek ad- 
vantage of the low wages in those other countries. 

For us to sit around with this degree of sophistication and pre- 
tend to ourselves that what's right there in front of us^ is not the 
fact, I find somewhat mind boggling. I just find it impossible. 

If I can just say a word about the unlevel plasring field. Sure it's 
true, we've had some more elements of protection in the American 
situation in recent years. We've had to out of desperation. We've 
had interference in steel trade with the voluntary restraint agree- 
ments. But the blunt reality is that if we did not have those volun- 
tary restraint agreements in place— We complain about them con- 
stantly because they haven't achieved their objective and they 
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aren't administered— they're administered reasonably well, but 
they haven t accomplished what they're supposed to accomplish. 

Let me say that if they weren't there, there would just bf ->tal 
dev^tation m the steel industry in the United States. We've i to 
do these things m order to manage world trade and managt rade 
m some of these principal sectors with some degree of effectiveness 
and some degree of protection for what exists in America. 

One final quick point. I guess I'm kind of doing a quick rebuttal 
to Dr. Lawrence. He points out in his one graph, his thesis is that 
there is no demdustnalization in America. Again, I appeal to 
common sense. 

You look across industrial America and you see devastation You 
see plant shutdowns. That's why we're worried about advance 
notice of plant shutdowns. We're shutting plants down all over the 
country. 

If you take out of what we're manufacturing, if you tak'^ the 
military piece out of it, that's what worries a great many of us so 
much. You take the mUitary piece out of it and leave the commer- 
cial piece, and then you get a much clearer picture of how we are 
demdustnalmng m terms of our abUity to compete in this global 
economy and to really produce goods and have them out there in 
this global economy. This situation is much grimmer and much 
more difficult. 

Mr. Packard. I'm taking much more than my five minutes. Dr. 
Orinzberg. 

Dr. GiNZBERG. I thought that Lawrence gave away too much. I 
don t agree that we should be that optimistic. I think the United 
btates is not paymg its own way at the moment, and that means 
there is mevitable trouble ahead. 

That is, we are living off the foreign imports of capital. We can 
keep doing that for a while, but I'm very restive about the fact that 
weare Imng beyond our means. It's as simple as that 

That is obviously a piece of the eariier trouble with the dollar 
beu^ so high, and it s going to be a further piece of trouble as we 
get down the hne. 

I would like to say to Mr. Williams that I am particularly sensi- 
tive to the fact that a lot of people— many more than we've ever 
imown-are getting hurt by virtue of these wrenching changes that 
are fo"^g on. I don t think we have even seen the beginnings of a 
point that I didn t make, which is that the new technology has 
made the international labor markets a more integrated market. 

A fair number of American computer companies are having their 
software written by Indians in India because it is much cheaper to 
get It written there than it is in this country. There is nothing to 
stop It. I do some consulting work for one of the very big computer 
companies. They have a design unit in Jerusalem tied lu with their 
Massachusetts affair. They "get better people there for a lower 
cost than they can m Massachusetts, for whatever reason that is 
going on. 

I don't really think, however— and that's the trouble— that you 
can simply say that American industry has been in trouble only be- 
cause of these woridwide affairs and that none of the trouble rests 
on Its own head. 
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I had a long discussion with Mr. Gerstenberg when he was head 
of 6M in 1972. 1 said, what the hell are you doing about small cars 
and imports? He said, we're doing nothing. Americans love big cars 
and' we don't think this is anything, just some yuppies who are in- 
terested in it. 

Well, you know, if you have that level of management, I couldn't 
agree more with Mr. Strassmann. I wrote a book with the execu- 
tive vice president of Bankers Trust, George Voyter, called Beyond 
Human Scale: The Large Corporation at Risk. If you don't know 
how to manage your resources— steel is an outstanding example of 
what they didn't know what they were doing for 25 years. 

Now, it's too simple to simply say that there's something going 
on over there. We got into very bad practices in this country. From 
1945 to 1965 we had no competition. And we thought we were good. 
In fact, we were lousy. That's a really very tough concept to get, 
and we're working ourselves out very slowly, very slowly. 

I would say that Lawrence gave away his macro issue. I think 
we're still in very serious troubles in this man's economy. 

Mr. Packard. Mr. Chairman, I have many other questions but I 
feel I should yield to some of the other members. 

Mr. MacKay. Let me just say, nobody should feel guilty about 
the amount of time this has taken to get to the discussion section. 
We're the ones that invited this many witnesses because it's this 
big a problem. So I feel very good about where we are. 

Mr. Packard. I'll yield to the other members in their order, and 
then I'll come back after they've had their word. 

Mr. MacKay. All right, fine. Mr. Skaggs is next. 

Mr. Skaggs. Thank you, Mr. Chairman. 

I guess I would like to provoke a little bit further discussion 
among you about one of the issues that will be coming before us 
shortly, which is the plant closing legislation. 

On the one hand, I feel myself responding very much to the ar- 
guments of basic social equity that Mr. Williams made, the argu- 
ments of economic efficiency that Mr. Mowery made. And yet, also 
to the criticisms of Mr. Strassmann that here we go devising a tool 
to deal with the average and with the manufacturing sector per- 
haps more than one that is appropriate across the board, although 
the legislation would apply across the board. 

I'm wondering if I could ask for a bit more of a debate among 
those three or all of you. How do we fashion the tool that gets at 
the very desirable social and economic objectives laid out without 
being too blunt an instrument, and one that also hamstrings very 
necessary adjustments to changing economic conditions? 

I've heard business people time and again say, how can we fore- 
see in a changing market environment what position we're going to 
be in sixty days from now? How do we really make that sort of 
thing happen fairly to all parties? 

Mr. Williams. Well, advance notice, it seems to us from our 
point of view, is simply common sense. We think in most circum- 
stances businesses surely have a vision of longer than sixty days. 
We re talking essentially usually about 90 days advance notice. 
That's what we're talking about in the legislation. That's what we 
negotiated in many instances. 



128 



125 

It's the beginning of some rational recognition of assisting in 
transition programs and all the rest of it. There have always been 
a couple of standard arguments against it which I think evidence 
in every other country and evidence v/hich we have here in terms 
of collective bargaining experience has really negated. 

There always was a suggestion that if people knew they were 
gomg to shut down they wouldn't pay any attention anymore, they 
wouldnt do their work, they would all run away some other place. 
Ine truth of the matter is that people work harder in all these sit- 
uations, usually in some desperate attempt to try to have their em- 
ployer understand that they ought to continue the operation or 
something. 

But the fact is that people don't run away and don't work. They 
do just the opposite. We don't see a downside to it. 

Dr. Mowery can speak to it from a more objective point of view. 
But I understand his commission started out that if there were any 
sense in it they were opposed to advance notice, and came to the 
conclusion from their own examination that the kinds of things I'm 
sajdng are in fact the case. 

Dr. GiNZBERG. I'm surely in favor of it. If you can have manage- 
ment have all kinds of these golden parachutes, the least you can 
do IS if you ve had a worker for 25 years on your payroll, to give 
him a couple of months notice. 

I think from my studies way back in South Wales in the coal 
mmmg areas m 1939— that's how far those studies go back—one of 
the most important things is to communicate as early as possible to 
workers as much reality of the changes that are going to face them 
as possible, because they will then begin to do something about it. 

The trouble why TAA didn't work— and my old commission 
l(X)ked at that m great detail- was you only got the benefits about 
15 nionths afterwards, and that sort of kept everybody from doing 
anything about changing his circumstances. 

So I am overwhelmingly in favor, just on the minimum basis of 
equity, to try to get some advance notices, and to make sure we 

x??i V^^^ ^ old-fashioned TAA system. I would go with the 
NAS study. 

Our commission also found that you couldn't really differentiate 
what was technology and what was trade and what vas just bad 
management. If you are going to have a benefit, you had to give it 
to everybody. It just didn't make any sense otherwise. 

Mr. MacKay. By the way, we understood you didn't agree with 
each other when we invited you. And that's why we invited you. 
[Laughter.] 

Soy we are gaining from hearing the expressions of your views. 
Let 8 just go from my right to left. Dr. Mowery, and then Mr. 
btrassmann, and then Dr. Lawrence. 

Dr. Mowery. With respect to the point about do all businessmen 
or business people know that they're going to close and whatnot, I 
think our panel considered this issue and recommended that allow- 
ances be made for exemjpting small firms, firms of, say, between 
less than 50 to 100 workers, and some allowance for unforeseen 
business circumstances. 

The thrust of the recommendation in the Panel on Technology 
and Employment s report I think is that where there is informa- 
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tion on one side of this labor market transaction, let's get it equal- 
ly distributed, as we do with consumer protection legislation, as we 
do with securities market regulation to regulate insider trading. 
Clearly there are going to be sudden unforeseen circumstances and 
those have to be worked out. But the thrust of this recommenda- 
tion is for distributing the information as equitably and as widely 
as possible. 
Mr. MacKay. Mr. Strassmann. 

Mr. Strassmann. I am opposed to the plant closing legislation 
both because it is impractical and it doesn t deal with the problem 
at least on two grounds of feasibility. First, 90 days is just not 
enough for somebody to be able to reconfigure their life. So, I think 
it is falling far short of really being a helpful solution to a much 
deeper endemic kind of a problem. If you are a chemical worker or 
a steel worker, 90 days just won't do much for you. 

My feeling, based on study, is that those companies that are in- 
volved in gain sharing where, in fact, the workers have much 
greater understanding and information about the profitability of 
the company— and we have a numbe/ of very successful examples 
of that— those workers have a long-term understanding and infor- 
mation about the competitive viability of the firm, and they are 
able on a long-term basis to make judgments which are necessary 
to adjust their whole style of living and their direction and exercise 
individualized choices. 

So, I feel that taking isolated measures is sort of the usual indus- 
trial way of looking at legislation that you find in isolatable admin- 
istrative kind of a measure, and then you are imposing on top of 
all the other measures would just well give additional employment 
to all the firms who have to now consider plant closing as part of 
their management processes. There will be legal counsel and opin- 
ions. AH profit plans now have to be reviewed by lawyers, and it 
will just increase overhead and decrease productivity in America, 

Dr- MowERY. C!ould I just make one clarifying point with respect 
to our recommendation*^ 

This was, as Mr. Williams said, extensively discussed by the 
management representatives on our panel, most of whom had ex- 
tensive experience with providing advance notice, and none of 
whom felt that it contributed significantly to the costs of doing 
business relative to a wide range of other factors. That was their 
opinion based upon extensive experience. 
' Mr. MacKay. Mr. Lawrence. 

Dr. Lawrence. Let me just say my view is that closing, of course, 
isn't a panacea. But I am struck that none of us find it very pecu- 
liar that in the property market a landlord is required to give the 
tenant 30 days' notice. We sort of take that as almost a norm. And 
I believe that the same kind of norm of just basic human decency— 
the fact is that a job is more important to people than where they 
dwell probably. And it just seems to me that dropping people, par- 
ticularly when it's en masse, in an environment is just something 
which is basically inhuman. And so, I think it has an efficiency 
cost. J 

But I also believe that there are times— as I say, I haven t seen 
the property market come grinding to a halt as a consequence of 
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mandatory advance notification for property, and I would do the 
same for plant closmg. 

u3^' ^r^^- Cp^Pton, one of our advisory committee mem- 
bers, would like to make a comment. 

Mr. CtoMPTpN. Mr. Chairman, in regard to the question from Mr. 
bkaggs, 1 thmk everyone that has experience with employee in- 
volvement and wath the value of information the employees can 
teel a certain association with this and the need for it. 

On the other hand, I just would like to point out there are two 
Zfl ?f accomplishing a social good. One is by legislation. The 
S ^C^.u^'^f'lu''®^- ^ hope that the Congress would 

look at both of ttose mechanisms before you come down on the 
^i, ^fP^^ ^ a strict way of having to proceed. 

Mr. MacKay. All right. 

Mr. Skaggs. How might you make 

uMl^ ?t' ^^^^^ ^f" ^a"^*y °f ways. You would know 

Better than I, but having to do with tax incentives, having to do 
with a variety of pieces from other activities. 
«n=. ^q^^^EiDER. I don't feel that that is a really substantive 
answer, bo, if you could please give us more specifics, I think you 
are touching on a critical point. ^ 

^^^}' ^ . '^a" ^^^'Sn a program for which 

there^ a clear cost to not doing something, and that cost has to do 

?i \he ^"'P^y^.f ^^^^ "^'^^^ ^^'^ °^ and the re- 
sponsibility of that firm for those. And you can then leave it as 

^vKf" lu 2°P"^ace as a whole will, in fact, take that cost or 
whether the firm will. And you can, in fact, I believe build into 
that an incentive. It makes the firm look at what their cost trade- 
otts are. 

Mr. MacKay. All right, now we have reached a crisis. Dr. Ginz- 
berg has got to leave in eight minutes. Mr. Price has got a question 
specificalfy to him. Let me allow Mr. Price to ask the question, and 
then Dr. Gmzberg, if you will, make whatever summary you would 
;!> 'S^i^® answer to his question. And then we'll go next 

^^tT^^^^}^^^, ^ *6 next person to ask questions. 

Mr. Price. Well, let me apologize. I have had to be in and out of 
j!^Uayso"°™^"^' ^ already been addressed, please 

testimony you talked about the education require- 
ments that these service economy jobs required, and you used the 
term functional literacy implying that we needed to reconceptua- 
hze the notion of literacy and what that might mean in this new 
economy You say here it requures 12 years of effective education, 
but you don't really elaborate to any great extent. 

1 wonder if you could say a word about what literacy might mean 
and worker i eparation might mean in this new economic context. 

Dr. ItINzbe..g. As far as I can see from my New York base, we 

nil^T^^ °v 1 n?-^®" ^?^J^ ^^^^^ sector in New York City. 
The New York "Times had a report the other day that the banks 
had agreed to take some youngsters out of deprived schools, and if 
.hey did some decent work, they would take them into the bank, 
guarantee jobs. And these were high school graduates, and they 
u!u "p°lu^^® *° *^,°,^P*hj?^^'= at the eighth grade level and so that 
half of them couldn't— the banks coufd not fulfill their commit- 
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ment because the youngsters were not able to come beyond the 
eighth grade. 

My own view is that at this stage of the game, one has to have 
for most white collar work that I see going on in New York with 
financial, insurance, retailing and so on, you need something ap- 
proaching a high school graduation. Now, it is unbelievable, but in 
this country which has this long history of public education we are 
failing in terms of the minority populations in the inner city. And 
this is all through the United States. Something of the order of 40 
to 60 percent of black and Hispanic youngsters do not come up to 
high school graduation. And that is a major structural problem. 
And the Prime Minister from Japan did not say it very discreetly 
when he was here, but that is what he was driving at. We have a 
whole section of our population that is cut off from the new work 
force. That is the single most serious problem that I see in the 
American economy today. 

And that means that since I don't believe we can restructure the 
elementary and secondary schooling very quickly— my colleague 
used to say it took 40 years to get an innovation into the education- 
al system— we have to have second and third chance opportunities. 
In World War II I was in charge of a considerable part of the 
teaching of illiterates. They weren't total illiterates. We took them 
in the Army— 300,000 of them. And we brought them up to snuff 
pretty quickly. That was one of my Eisenhower studies called "The 
Uneducated. 

So, I think from the point of view of the Congress, I would say 
while it is very important I think, just common equity— I would 
agree with Lawrence — to have dismissal notices, the fundamental 
issue I think from the Congress ought to worry about that signifi- 
cant part of the U.S. population that is not being prepared to work 
in the U.S. economy. That is the overriding issue. 

Now, I would simply say very quickly in my own summary that I 
am very worried as Strassmann was about bureaucracy and the 
lack of effective management. But I wouldn't blame that on tech- 
nology. See, I think a very big technology like computerization 
takes a very long time to permeate. The automobile is 102 years 
old, and it took us not one generation, but two generations to get 
people to learn how to drive easily and to get the right products 
andf to get it all worked out. And it took a half a century to get the 
trucks to compete with the railroads, et cetera. So, I would argue 
that in thinking about fundamental technologies— and computer- 
ization is one— you need a very long time perspective. 

I think another thing that is important is that I don't think from 
what I've had to do with manpower policies in this government— 
we don't get a very good return from Federal funding which has to 
deal with a very diversified economy. We really need a lot more 
opportunities for the states to become very prominent. It really 
ought to be much more of a Federal-State relationship. This is a 
continental economy. And what goes for New York doesn't go for 
Los Angeles, and what goes for Los Angeles doesn't go for Minne- 
apolis. So, you have to begin to think very much more. 

I'm carrying on a major research project now for the Ford Foun- 
dation, which is looking at four major metropoliten areas> the four 
largest: New York, Chicago, Los Angeles and Houston. Those are 
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if ^, ^^'^ ^ labor markets go. And unless 

you can get the Federal Government to work out a whole set of 

T ^^^'.^ PJ^y ^ dominant rde you are 

Sr/f^fJj^'^.^*"^ ''^'"i:"^ °" yo"'^ dollars. I think that is a very 
inu>ortant thing to remember. 

woT^i "^^y^Jif °^ ^J^^'^ *ih^"es that I heard around here, I 
was attracted by Lawrence's notion about some kind of way to pro- 
vide some kind of wage support for elder workers who have had 
very good jobs for 25 years or so. I don't think it would wo?k qufte 
mJvfi ^ 'Pf'flH^ retirement. I would find that a more easy 
mechan^m. And the Europeans do that aU the time. They simplv 
fif ^^-^ woulcfn't go veiy far down, buT surely^a? 58 to 

m,';;^ mnr. v,"' years-It wou dn't cost us much, and it would be 
^ 9?™o .^""^"^ ^ do that to simply qualify a worker with 20 
or 25 years experience where the plants close to say, okay if vou 
ZTvi^' Security at that point. It looks to 

me like a minimum kind of a thing that a civilize/society ought to 

bok S^^IS be two p^o'SitSf '^^'y * 

I would like to put some money for counseling and for informa- 
heViTrMlV?^' '"l^^'.^^- t° have something fn 

visit «nm« n t?f f'i°" ^'^'"S some money to let people 

visit some other labor markets and come back. We never used it 
SZA^f ^ don't think it is a totally impossible "dea fo? these 
«n te?f ^^i"^ somebody who has worked 25 years in 
an industry IS entitled to some public support system of some sort 

Zomty ^ ^ h^'^ '""^^ ^"°'her part of the 

nr^«W^i?^^- ^ "u^® ^ ^ ^'"^^ heard you-I think it was 

EoHnn ^^^^ ago-when we were trying to revamp the Florida 
S.?' c" ^y^'fi??- ^uv veiovm has since been reformed twice. So, 
Sfnrn, ^"^ethmg philosophical to be learned about education 
reform, as you suggest. I look forward to hearing you 15 years from 

Thank you very much. 
K.?!J^^,^f°"'^^'°u?- 1 ^°T"^d to make one comment to Dr. Ginz- 
fe^hlft'^T t'f ^ heing late to this morning's 

hffnT^: A ^ 1" a Republican conference where what was 
Si w,a ^-5^^.?*=''^" °^ *he frustration of the Republican 
thSgs the bureaucracy and accomplishing different 

in^<?Wn^Ute' ""^"^ '^^^'■^y he'^e the image that comes to mind 
'he conversation here this morning is that you are 
^J^^^ in terms of Mr. Williams and Mr. Strassmann and the 
Z'lr t of Congress at three separate entities that are tiying to 
keep a boat afloat You have labor, you have business, and you 

tevP f r nf"fi^l"'-i?r^ °J P.^'^'^^^^g *he boat. Others of us 

have our little bucket, and we're trying to bail it out. 
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seems to be the norm here. And the other greatest frustration is 
that creative new ideas do not come fast enough. 

And so that if you have new ideas as to how we can solve these 
problems, let me say that your Ford Foundation report will have 
minimal impact unless you bring a copy of that study and hand it 
to Claudine Schneider or hand it to Buddy MacKay and say, here 
is the road map. Here's the path. Go for it. 

Mr. MacKay. He'll do it too. 

Miss Schneider. We would appreciate that kini of cooperation. 
Mr. MacKay. Thank you very much for making this effort. Dr. 
Ginzberg. 

And now, having finished her editorial, I will recognize Miss 
Schneider for her questions. 

Miss Schneider. Thank you. Well, my question is based on some 
other comments Dr. Ginzberg was making. I think that he pointed 
out that we have to look within ourselves, not to keep so much an 
eye on Japan and other nations as to everything they are doing. I 
mean, if we look at our trade imbalance with Japan, which is about 
$60 billion, and we look at the amount of unfair trade practices 
that are involved or different advantages that they have, tnat only 
accumulates to about $10 billion of that $60 billion. The fact re- 
mains that there are a number of other strategic paths that we 
must follow. 

And this is the purpose that Buddy MacKay and I have taken to 
form this Competitiveness Caucus so that we could lay out some 
kind of road map that is broad enough to say that, well, we just 
don't want to focus on currency and capital resources and the 
value of the dollar. We don't only want to focus on trade policy and 
whether the Japanese are unfair or not unfair, but we want to do 
both of those things. Thirdly, we need to look at our science, re- 
search and technology policies and understand that our knowledge 
base IS one of the legs up we have in this process. And fourthly, the 
other area of key concern is to put great attention on the human 
resources. And that is primarily what we are discussing here today. 

But culling all of that information down, I'm curious to know 
from the panel members— we all agree that we have to work on 
basic skills. Yesterday at our session with the Competitiveness 
Caucus during the morning business was saying very clearly that 
they don't feel that it should be their responsibility to do the edu- 
cation and training, but yet many of them have taken on that re- 
sponsibility because they see that s the only way the job is going to 
get done. They can't depend on the Federal Government or the 
local governments to satisfy those needs. 

So, my question to all of you is what is the best policy in terms of 
addressing training, who should take the bulk of the responaibility, 
and how should it be done. And the second part of the question is- 
let me ask the first one first, and then I'll ask the second part. All 
right, get the answers. Who really should take the bulk of the re- 
sponsibility for this training? Considering we are playing catch-up 
right now, how do we go after the 55 year old steel worker that is 
essentially functionally illiterate? Who needs to take care of him? 

Mr. MacIO^y. Why don't we start in this case from my left? 

Mr. WiLUAMS. Well, I think everybody has to share the responsi- 
bility. Let me say a quick word in defense of the 55 year steel 
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worker. I wouldn't describe him quite as functionally illiterate 

Miss Schneider. I wasn't picking on the steel workers. 
Mr. WiLUAMS. No, no. That's all right. 

Miss Schneider. It could be a 55 year old machine tool worker 

^ encountered many of in my district. 

Mr. V/ILUAMS. If one wanders into a modern steel plant or a 

worS"?n ? YxJ^^T^' ""^I' see « Sreat many people 

l^^i^^ " r?'™^ working with computers and in- 

y^;«niKl5'J^u^'°V'™i^''^"^es of one kind or another which art 
r'Sasonably technical and so on. 

to return to the point, in training and education I think we 
if i^M^'^fy^^ft-^^ ^. share part of the responsibility. Far? 
of my theme here this morning that I might return tu is that we 

mpnt"^nH\!!!'^'^"'^"?^-'^h^'"f ^" ^'^e involved, labor, manage- 
ment, and government, in addressing these problems. 

^l:!f^I T^T^ L'h'"^ P"^^ *he-he talks about this problem a 
Sdlp^fi;tfn i,'^f 7^1 described it is he says from the 
middle-the top half of the ?;crk force in America, we do a great 
job. Our universities are world class, and in all of those ways we're 
competitive. From the middle down we do a very poor job And we 
do that poor job in a variety of places. We don"^t do it too well in 
rpLfJl°°' '^"^^ '^t^"! that have been discussed here aT 
f r,.^i^ morning. On the industry side of it, we don't do in-house 
training nearly as well. 

We have had a terrible struggle over the years, for example, with 
nrlH?"cl*"^ P^'^* ^" developing advanced enough ap^ 

of s?J?^? -Ji^pv'rp^'^lP^^^^ and keeping them in place in times 
Srpi,^* ■ ^5"^.°^ 'xf ^'"^^ 'h^"^' to go when there is some 

pressure on the industry. If we contrast that with what happens. 

^I'Jh LT^ ^'^^ Germany where you have a different apl 
E«vP t„5 o ^ ""f?^ successful economy in todt<y's world, why, they 
Wl ;n ifi,f "A""}"! emphasis and involvement at the industrj 
level m rather detailed apprenticeship programs. 

bo, 1 think there is a responsibility for everybody. Our traininc 
Sn«te T^°^i' for displaced workers has E^een LpeKy S 
Kl^'vi c ^^''.^^^ °f the work force was the number 
s^nfe hlL^ r^^' said a^out 5 percent, but we know on a common 
vp^ l^f^^ It doesn't touch very many people. And again, it comes 
m the game, and it is not adequate in terms of income 
K i?h?h in training. And it needs I 

Sfif u 'J'Tl''''?"^: Th^'^e are arguments out there in training, 
lln'ip^ '^.^'"'"S. people for jobs, and some of our o^^S 

S the enTof i?^^ ^ training because there isn't a definite job 

?! ""^on h^ always been that we need to do both 
things. We need to try to focus in terms of results, try to relate 
u.f^u^l to job prospects that might be available, tiy to work at re- 
2f /"'^^'t'?' ^ community and training together, but on a 
paraile track they shouldn't be considered tricks that are one in 
vffSuTd hp h^ ^°^king at the ba^ic skilS 

literlcj working at language, at education, and at computer 
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The way I talk to our members about that all the time is, look, it 
would be so much more useful for anybody who is laid off from 
work, if there s nothing else to be done, to improve their language 
skills, improve their mathematical skills, and develop some degree 
of computer literacy It can't be anything but helpful in terms of 
their own personal future, and ih terms of improving the quality of 
the human resources available in our societ^r. 

Miss Schneider. All rieht. Well, I would assume that there is a 
consensus, that everyone believes that we all have a part to play in 
the basic skill level. 

Yes? 

Mr. Strassmann. I have a slight variai ;e. 

Miss ScHr- ^ER. Okay. 
^ Mr. STiiAfJ- ^. I feel that the primary responsibility for educa- 
tion is in the Is of the individual because if the individual does 
not have a deep incentive and commitment to education, it woa't 
happen. 

^ I think what is fallacious in our view of education is that tradi- 
tionally we have looked at education as a public good. In fact, I 
look at education as a capital investment. In the white collar work 
force the knowledge base deteriorates at the rate of total deprecia- 
tion every seven years because of the change of technology. 

Now, once you start reconsidering the fact that wages are really 
partially a return on labor and partially a return on capital be- 
cause part of what you are getting paid for is return on your in- 
vested educational capital, and you start visualizing a tax code that 
will recognize education investment as a depletable capital invest- 
ment, I think you are suddenly going to start positionmg yourself 
with a completely new structure for giving incentive for education 
based on individualized asset ownership. 

And I think once you start thinking in those terms and Congress 
starts thinking in those terms, you may come up, and most likely 
will, with a totally new education policy for the United States. 

Miss Schneider. Let me ask Dr. Lawrence and Dr. Mowery the 
following question. One of the things that seems to surface regular- 
ly is the frustration and the amount of money that the Federal or 
local governments are putting into education and what the stu- 
dents are getting out of education. Rhode Island, the state that I 
represent, has one of the highest per teacher salaries in the coun- 
try. Yet, unfortunately, our students have some of the lowest SAT 
scores, et cetera, et cetera, which only attests to the point that you 
are making, Mr. Strassmann, that the individual I believe has to 
really be committed to a great degree. 

But there was a suggestion yesterday, and I have heard this 
before. Soaiie have said that our government policies should provide 
for such things as tax incentives so that businesses will invest in 
the human resources in training and retraining. Yesterday the em- 

Ehasis was, no, we're just pouring money down a hole because we 
ave no way of measuring the investments that are made and the 
return on those investments. 

What was suggeiJted instead was to have something comparable 
to a block grant whereby if Xerox decided that they were going to 
educate or train their people, they would put up matching funds or 
even not a Xerox. Let's just say, you know, 0*Leary's Machine Tool 
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Th^J'^"^iJ^®"*^f*^r*®y "^^^^^ ^ some of their workers. 

Ihey could apply for a matching grant, and then there would have 
to be some kind of test or measurement that once tho.j employees 

P^tedletskm flvel '""'^ ^^^^ ^V™' 

panette h'avTsom: ^u^tS ' '° ""'^ 

«*Pfu-H-™u^- ^ very hard. I think if you start 

ott thinking about training as having two components, a specific 
component and a general component, that someone who goes to 

Sw Sp«ll5Tni^^™E Ki""^- '^"-^ ^'^^i* ^™Ply transferable. 
S« prmciple, what you will find is that 

fwl c^^n^li ^ concentrate on providing that person with 
those specific skills. And indeed, there is no reason why the society 
skiUs. subsidizing the acquisition of those specific 

On the other hand, when a firm gives a worker something which 
"if-^t ffl"\l'" ° *° -^f "^'^ themselves, but not necessarily 
Jl^: fiSl w^' ^hV ^ spiU-over. It is much more difficult for 
the tirm. We don t have indentured servitude. Thank goodness. So. 
firms can t capture those workers, and so it is much more difficult 

rr^Bl ^® °"Sht to look at this thing as an invest- 

ment, that we ought to recognize that the market for financing this 
particular investment is terribly imperfect. Why can't I-if I eet 

^'^"e that even though evew- 
body knows that s a paying investment-some people may dispute 

J ? ^"^9 P^y^^S f*"^ ^ moment. Why can't I go in 

and get a loan? The reason is that there is no security there, -niere 
IS no security behind it. The individual bank will not give me the 
money unless there is some kind of government intervention. 
Jni^^ra'ii™^ ^^^^ ^ that imperfection in the market for train- 
ing really is an area where the government has a role to play. You 
see, whereas a bank can't obtain your future earnings, the govern- 
wnnlH^Ko ?u'f"'^ everybody files tax returns. My own proposal 
Sife that anyone who wants to invest in training in the 
ybtit «^^f ' in the United States, si aid be able to 

obtain a loan which they would then pay back contingent on their 

fni^ef ^^'^ ?"' d° finance everything or many 

investments m education using debt, a fixed payment? I believe 
that the government should be taking equity in its citizens 

T P™P°sal ^' j"st to make it clear, is a contingent repay- 
ment plan where anyone who wants to undertake training in a rec- 
o^ized institution. Be it for higher education, be it for liter train- 
K^r^^^ f government and would then 

thei?fitu?e iSmI ^ contingent on 

Miss SCH-^IDER. Well, wait a second. I have to interrupt you be- 
nn'J^L ™« that that is all right for a person who has, 

n.^^kf ?"®' *u intellectual competency to apply to Harvard, and 
number two, who has the financial resources even with the idea of 
borrowmg part of it But what about the person who is llvSg on 
the fringe, the middle and lower income incHviduals? 

Ur. Lawrence. I beg your pardon. 

erIc 137. 



134 

Firstly, I think all people realize— and the best indication that a 
person is going to be motivated is that they at least can enroll in a 
course. Tm talking about a community college as well. Tm not just 
talking about Harvard. And Tm not talking about only giving them 
partial resources. Fm suggesting that they should be able to get a 
loan which will allow them to enroll in the trainmg. After all, if 
training is going to add to their incomes, and the government can 
take a share in that, I think you should be able to operate this and 
not necessarily with large amounts of concessional financing. 

Dr. MowEBY. Let me talk briefly to your question about the justi- 
fication for subsidizing firm-provided training. This is an issue that 
our panel considered at some length, and we could not resolve or 
come up with a mechanism I think that would prevent subsidies 
from being used for training that would be provided anyway, essen- 
tially substituting for firm-provided expenditures. 

And I think that where we came out on it is chat we need to 
know more about how the existing programs, of which there are a 
great many at the state level, are operating, and what impact they 
are having. And indeed, even within the Federal establishment 
under some of the provisions of the Perkins Vocational Ed Act of 
1984, the power exists for Federal monies to be used to support 
trainin[ within firms. 

There has been in this area, as in most of the other areas of re- 
training for displaced workers particularly, too little evaluation of 
what works and what doesn't. And I think particularly vnth all of 
the state level experiments operating now, the area is ripe for some 
very good analysis and comparison because there is some evidence 
that in some programs you are finding that corporate funds used 
for retraining are essentially being displaced by some of these sub- 
sidies but there are countervailing examples as well, I think we 
just need to know more about it. 

Mr. MacKay. All right. Mr. Lewis. 

Mr. Lewis. Thank you, Mr. Chairman. I must apologize also for 
being late, but I found that since I've been in Ck)ngress, one of the 
greatest problems I have is managing my time. And it seems like I 
wake up and start off late, and I continue to be late the rest of the 
day. And I don't think you have an answer for that at this point 
in time. 

However, I had a series of questions I wanted to ask Mr. Strass- 
mann, but I just wanted to talk a little bit about the training and 
the labor-management-government aspect that Mr. Williams 
brought out and discuss that with all of you just for a moment or 
two. I am sorry Dr. Ginzberg is not here because I certainly did 
want to discuss a few things with him. 

I heard Dr. Lawrence pointing out several things, and also Mr. 
Williams, about the training that we should have and v/hat the 
government's responsibility was. And Dr. Lawrence, I certainly was 
elated to hear you point out the individual's responsibility, and you 
as well, Mr. Strassmann, because industry over the years has on a 
number of occasions tried to work with employees and set up train- 
ing prog* ams. This was prevalent when computers came into being 
and new computer technology and management and software pro- 
grams, and tried to cross-train those types of employees that had 
the aptitude to do that. 
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And I think one of the greatest problems we eet mtn witVi crn« 
pie ot the stupidity of the government to set up a training nro- 

S'it wilS^/f^ ""a" "J? P^°f ^ basiLlly rXr'thIn 
wnat It was intended for. And that is unfortunate. 

rrS^ , I'K^ to, ask Mr. Williams if you could tell me if we 

he n";S.i^- ?^rf here in the government Ld t^r to 

Side £ ^niS?'^^"^^ ' ^^l^^""^^ ^^y- do not have theipt^ 
tude to cross-train mto the higher technology areas today how can 

'I^^^pF^ bleedSrher^Tou" 
IS What 1 m asking? H9W do you do that and really get into a train- 
ing program that is going to help these people? ^ 

successmi training efforts. There are a great manv examnlpq in 
terms of various industries. There are soiS unions tLt ffi been 
much mvolved in training. There are some projecte in terms of r? 

S'^,^ h ?wf AW '^'a "^"*r°hjl? ^"dusti^ that have be^n negj 
tiated with the UAW and Ford and UAW and General Motors 
Mr. Lewis. I'm speaking of the government's applicSn Tn this 
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teil.; ^^^I- T^^^if "^"y success stories in the JTPA in 
terms of mdmduals. We have tried deliberately in the Steel Work- 
ers because we have been negotiating with essentially companies 
that haven't got any money to spend%eally, and they're in ieat 
difficult circumstances. So, we made a deliberate effort to t^ tS 
m^e as much use of government fmance out th?re i we posSbly 

And we have had a number of joint job search proerams Wp 
nS;U1f ?hemt?n/' '''''' h^^^- p'o£ams'.Te' have\' 
OhS relSi^pIv w"^-,^^ h^^^ ^" elaborate setup in 

umo, relatively speaking. We know there are a great many neoDle 

learX^nS S advantage'of ifrwho 

Twp w ful u u h°^® problem has been that the resources kvail- 

MnS *f ^^""^ h^^" ^? h'"^*^^ '•elation to the need. 

Now, of course, anythmg you attempt to do, things can be well 

S^^hf.°^-*^"'^' '^"•^f ^^^y '"^"^^d- And I tSnk Mr. StrlS 
CaucStSltL"' 'n*^';^ ^"f ^Sht this morning in terms of 
pureaucratization and all of these elements. And believe me that 
uJ L^ problem just confined to government enterprise? TheS 
has been a great deal of that in private enterprises too That'^ 
^Zp^rf, *° '^"^SSle with. But bSe the?e may bl 

shou'ldS n'^"' PTC'". '"i" thaYthI 

tSI^ ?ih®xt°"® shouldn't be attempted. 

worker inS'vplpJf *f"^' T ^^^^ l^^'^?^*^ this period is that 
dement of rp^^i'- ^"f°™^tion, a sharing in terms of the man- 
^t^! !' • ^^^^^ helps everything we do, helps in the ori- 
vate enterprises, helps in the public enterprises. ^ 

beeJlJlccLfuU. -'^fu' ^^at pur modest efforts have 

Md thP TTPA 1 the union the workers, and the company 
*ese thi^J. T has been joint involvement in doing 

these things I think there are models out there, and there nrp 

thSfit";-<,°*''-'=°"^'^if ^ha* '^""Id he veiy helpful to u^ I don^ 
think It is an impossible task at all. That is not to say that it 

er|c l-'^a 
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doesn't have to be done carefully, and it doesn't have to be well 
maoaged. 

Mr. Lewis. Mr. Williams, I don't think anybody in this room 
would disagree with what you just said. I think that is fine. 
Mr. Strassmann. Mi^y I strongly agree with Mr. Williams? 
Mr. Lewis. Pardon? 

Mr. Strassmann. May I strongly agree with Mr. Williams on the 
subject of worker involvement. If a portion of compensation of the 
work force comes from productivity and there is productivity gain 
sharing, you automatically achieve the information transfer func- 
tion because in order to compensate based on productivity, the 
workers have to learn a great deal about the enterprise. And it's a 
great university of understanding how an organization can be more 
effective. So, I certainly agree with that view. 

Mr. Lewis. I would like to ask Dr. Mowery if he can elaborate on 
some of the things Mr. Williams said. 

Dr. Mowery. Yes, let me just make one point in response to your 
cciiiment. 

I think in talking about adjustment assistance for displaced 
workers, you have got to keep things in proportion in terms of the 
relative importance and utility of retrainmg and other services. 

What this panel for which I worked proposed was a range of 
services, part of which would be training in basic skills and retrain- 
ing in job-related skills. But there are a range of other services 
that are equally important, like job search assistance, counseling, 
and skills diagnosis for displaced workers, people who may never 
have changed jobs or may not have changed jobs for 20 years, who 
have never been out there trying to find a job, so that while re- 
training can help some individuals and training in basic skills, al- 
though we don't have direct evidence, surely must be beneficial for 
those displaced workers who do not have strong basic skills. These 
other services are equally important, and we should not make the 
mistake of lumping all of worker adjustment assistance into the re- 
training category. 

Mr. Lewis. Well, I agree with that completely. Dr. Mowery. I was 
a part of a task force several years ago to set up a cross-training 
program, and one of the gieatest problems we had was educating 
the people that we were going to cross-train that they were not 
going to lose their job, but this was to better their job. And I was 
impiessed with yc comment to take computer technology and 
mathematics and tk : sort of thing, and we used that technique. It 
was partially succesb^ul, not completely, but we were dealing with 
a very semi-skilled level of worker that we were trying to upgrade. 

Mr. Williams. And if the workers are involved in designing the 
programs 

Mr. Lewis. We did have that, yes. 

Mr. WiLUAMs [continuing]. If they are just being presented to 
them, I think it can do a great deal to allay other concerns and 
other fears, some of which may have to be dealt with directly. 
Workers have reason from their experience to be suspicious of 
many schemes which may seem designed to sort of do them out of 
a job and so on. 

Somebody mentioned here the job is the most important thing 
people have. And I would add I guess that the further down the 
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M .17 ^u' l^^' ^- case. If you haven't got 

S T ' whatever you have is dependent on the job you 
have, then you are going to look a little carefully at who is commc 
dong wth what scheme and for what purpose. A^d o^e of hi 

eSemslhfesTUTl^^ ^^^"^ ^th^hat^L°^he work! 
b?pSit designing these programs and to 

M?^ qifr^* ^ ^ Chairman, I would like to discuss with 

Mr. Strassmann just a moment. I noticed in some ofyouV com- 

dfnedllce'l'olr'"''^ °' information sector has sSadilyX 

,-r,f"o? ^'i^ been my experience since the computer rape hit our 
ndustry that we are buying a lot more than we actuallf neS foJ 
the purpose that we are trying to obtain. I have computers b Z 
office and we also have computers in the private sector thS even^ 
body has to have one now in order for tljem to do their job the 
only thing they're doing, they are storiSg more inforSon wh c^ 
nLS ' 85 percent, of that information they don't even 

SrA"^''^' need But this computer can do everything 

th^she feiy;?^ Ji • """'^ ™« *he p^ate fector 
mat She ^ strialy a believer in memory typewriters. I can't switeh 
her oyer to a Macintosh or an IBM PC or what have yoS^ aSb 
& Ff^'^^s more than the people that have ?he computed 

we^V^1hTinfor^.^r l'^^^^' ^ in this area so That 
Zt ^iil A ^"foJ^ation worker increase the r production Do 

Mjorirfob?^d?;.^''^"°"^^ - have foi 

issue'is^SfwSln^J^Q ^Tv't" '-^"^ the apparatus. The 

S I wi nr'c^' "f^^ happens is when you study organi- 
zations as 1 have, organizations breed unnecessary work. And so 
the underlying problem is the generation of staff work and add^ 
canl to '^1 «0Pi«« to re4w so they 

letteS 0^ comment '^"^P^""' ^° 'hey can write cleveJ 

;„£°' ^®.have created a breeding, a work breeding, paperwork and 
inf?n''°" ^r^'?^ machinery in the United Stetes Kl "n 
equ^ed anywhere in the world by any ratio that you can look at 
W Si proportion of our national assete on mai°puIaJ: 

ing and shuffling m^ormat;on that doesn't produce anything 
typewriSror S.'.^' ^'"^ ^ whether she keegTmemory 

uTn^^c£slM\"dr ' ^ ^■^^^^on,To^^^^^ 

Mr. Lewis. That's true. 

abm't SSS^^"^- ,^"^u'°',.^ think the congressional concern 
about technology really should go to the roots of what I consider 

3 aTdTn^^f ^ that we have L^sed oil- 

tural and structural requirement on our civilization. 

And everything that Mr. Williams, Mr. Ginzberg and Mr Law 
rence talk about goes back to the issue that we Sust consumfr; 
money and paying a large amount of our waer buf to the bSXnn^ 
racy, who then create the unbalance of trade^;,?? so forth b^^^^^^^^^ 
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there is no production to go with that. And therefore, productivity 
targeting in my view then becomes the objjective of your concerns. 

Mr. Lewis. Thank you. Thank you, Mr. Chairman. 

Mr. MacKay. My question would be— you are saying essentially 
that the management has stayed the same, and the addition of the 
new capabilities, the new informational flow capabilities on the old 
management style, has reduced and not enhanced. And you have 
si^gested that NSF see m its role perhaps a review of this. And 
are you suggesting that we look at this as somehow basic science 
research? 

Mr. Strassmann. Correct. As a matter of fact, Mr. MacKay, 
there is a glimmer of light in there because when you study superb 
organizations — and we have orgcuiiza^ons who have slimmed down, 
who don't have overhead, who have been able to delegate responsi- 
bility down to the shop floor, and have better productivity in the 
steel industry than the Japanese, for instance. And if you study 
those samples of excellence— and I am talking about in search of 
excellence, you discover some very important new insights how 
policies should be directed so that we emulate the excellent and 
aon't pass legislation that buttresses the old and inefficient and 
creates more of what we are against. 

Mr. MacKay. All right. I thank you. I need to excuse mvself for 
a minute. Mr. Packard, if you would assume the Chair, and 1 think 
it is also your turn to ask a question. 

Mr. Packard. Thank you. I apologize. I had to step out to an- 
other hearing for a few minutes, and maybe this question was 
asked. 

But certainly one of the concerns that was brought up was the 
question of basic skills versus transferring of or relocation of the 
employment base, and that the basic and fundamental skills are 
more necessary — I think it was Mr. Strassmann might have men- 
tioned this^are more important to successfully being able to move 
the employment base around than perhaps retraining and so forth. 
I would like someone to elaborate on that What can we do then to 
improve the basic skills in our educational systems and perhaps 
other areas in order to qualify our work force to better manage the 
more mobile emplo3Tnent base that we now have to live with? Dr. 
Mowery? 

Dr. MowERY. I think that with respect to labor force entrants — 
you are talking about two groups here, entrants and the displaced 
experienced workers. For labor force entrants there are a number 
of reports and studies being conducted on how to improve the qaal- 
ity and the quantity of basic skills preparation for these individ- 
uals. 

I think for the experienced worker there clearly is a considerable 
lack of attention to the basic skills training function within the ex- 
isting Title in of the Job Training Partnership Act. There is virtu- 
ally none provided largely because of the administrative regula- 
tions governing the operation of that program, not because of the 
statutes per se. It is partly because of the emphasis within the 
JTPA organization on rapid placement. 

Mr. Packard. But isn t it very difficult to go back and some of 
the older skilled people that need retraining or relocation— isn't it 
^ very difficult to go back and deal with, for instance, basic commu- 

142 



139 



nications skills, basic language skills, and problem skills that were 
mentioned in some of the testimony? 

Dr. MowERY It is difficult and it seems oftentimes to be the case 
^ bring what may be middle aged workers into a class- 
room environment is one of the surest ways to discourage their 
participation and the effectiveness of the training, but there are 
some models of successful delivery of basic skills retraining for ex- 
perienced displaced workers. There needs to be more study of what 
works and what doesn't because of the fact there has been so little 
evaluation of these programs, but there are models that could be 
emulated more broadly. 

And the point is that right now under the existing administra- 
tive mechajiisms for existing publicly funded displaced worker pro- 
grams, at least federally funded displaced worker programs-that 
^u- ""^ ^ actively discouraged by the incentives that exist 
within those programs. 

oa-5fj!'/^fu^'^:,.^x"® °^¥\ question, and then we'll go around 
again for those that would like to have follow-up questions 

minf^^iJ^'^®™^®'' *'!?° was-perhaps you. Dr. Lawrence-that 
mentioned the concept of the community impacts upon industry 
transfer out of communities. And certainly some of ov steel cities, 

southern states and other places, the 
tunber industry and so forth-they have had major impacts upon 
the economic soundness of communities. Coming out of local gov- 
ernment myself, that is of importance to me. ^ 
You mentioned some kind of an insurance program that mieht 

rJSV^''?"™.*' of relocation of industries an? eToT 

nomic dislocation. Were you thinking or would you expound upon 
It enough to whether it be subsidized by government or goveVn- 
ment insurance, whether it be private sector insured or how that 
could best be implemented? 

^^^«ENCE. Well, there may be a variety of ways of doing 
th^, and I certainly don't have all the answers. Our idea was- 
iLc 5f ^-^ ^^^^ few simulation studies. We took a sample of coun- 
ohSnl^fv^'lSrf^r^u*^^ county level, but it didn't have to be that. 
Obviously. We took counties in Pennsylvania, in Texas and in 
5JL„ P?'u^/ arbitrarily selected a bunch of them. We figured 
aI J.u of structural dislocation over the last decade. 

And then we asked, let's imagine we try to do this thing on a self- 
tinancing basis, and we simulated what it would take to operate a 
f^jK,,ln^""^ insurance program where the counties would all con- 
tribute a certain proportion of their tax base each year. 

And It turned out it depends on how generous your program is 
going go to be, but the numbers came out at like one-twentieth of 
^^r^^'TAKu revenues would go into this insurance pro- 

gram. And then if any county experienced a shortfall of greater 
than 5 percent in its tax revenues in a particular year, it would 
then be compensated for half of the shortfall that it experienced. 
But we just chose these terms. 

inff hli^^fcr^^f* you could operate this thing on a self-financ- 
ing basis. Essentially what we are doing is we are pooling this risk 
which does not hit all communities at the same time 
Mr. Packard. But it would be a national scope. 
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Dr. Lawrence. But our idea would be that you could do it on a 
national scope. 

You could apply the same principle at a state level. But in the 
sense the greater gains from diversification would clearly be en- 
joyed if you did it at a national level. We write about it in the 
study, which is called ''Saving Free Trade," and I would be happy 
to send you a discussion of this particular program. 

Mr. Packard. A very interesting concept. 

One last question and that is in regard to I believe it was your 
comment, Mr. Strassmann, that we ought to consider a product 
impact or an economic impact statement when we deal with pro- 
grams and projects. And I had thought of that some time ago. Do 
you have any details on how that could be implemented and how 
that— oh, I apologize. Mr. Williams. I apologize. 

Mr. Williams, ^fhank you. I just wanted to apologize. I really 
have to excuse myself. I have 

Mr. Packard. You wanted to make a comment though on the 
last question. 

Mr. Williams. No. I just wanted to interrupt the proceedings in 
order to excuse myself and thank you for the opportunity to be 
here. 

Mr. Packard. Before you leave, is there anyone that would like 
to ask Mr. Williams a question? 

Miss Schneider. Tm sorry, but I do. I have a very quick question 
for you, and it has to do with labor-management cooperation. I 
wonder if you could just quickly name for me some of those labor 
unions that you are wo^'king with in association to put forward the 
philosophy of, as opposed to previous confrontational experiences 
with management, a new effort now to work more cooperatively be- 
cause I believe that labor and management has recognized that 
they are in this together. And I wonder if you could just single out 
for me some of those labor unions that have some of the best pro- 
grams or are exemplary in this effort. 

Mr. WiLUAMs. Yes, surely. There a number of unions that are 
very interested in worker involvement and employee involvement 
schemes. We call them labor-management participation team ef- 
forts in the steel industry, but not all managements are persuaded 
in the efficacy of this. 

Miss Schneider. Understood, but who has the best model 

Mr. WiLUAMs. So, we have many confrontational situations as 
well as some less adversarial and more problem solving. 

Our union is much involved in those. The UAW is much involved 
in those. The Amalgamated Clothing Workers have an exemplar^' 
program with Xerox. As a matter of fact, in terms of union involve* 
ment, the communication workers are much involved in those 
kinds of programs with AT&T and others. We have some interest- 
ing worker involvement projects in LTV Steel and in National 
Steel and in Wheeling-Pittsburgh Steel and in Acme Steel and 
5ome other efforts. So, they are not all the same, and they are not 
all successful, and they are not even. But a great deal of that is 
going on. 

Miss Schneider. Tm aware that it is going on, but I just wanted 
successful models that yoi. could share with me because I am doing 
my own little study in thi'i area. 
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Mr. WiLUAMS. Yes, probably the best quick source to get a view 
of the overall situation is Jeriy Rosso's outfit in New Ywk Work 

al^rt^r^S^e^'lL^^^^^^^^ '^^'^ ^ave I think prob- 

unS ttr/ou '^^^ ' J--* --^^^ specific 

as^ha^'."^^^^' ^ '^^^ P°^"' particular details 

Miss Schneider. Well, I was concerned that the UAW had said 
Smpan? Fthef nm^ld^ ^° *° with Ford MoS? 

b«?S',-n^'c' p^r; T ? quick word in defense of collective 
bargaining Col active bargaining, and the whole idea which is 'nn 

frSh'tK^ 'h^' can~thTidveJarTes can find 

truth by the vigorous presentation of two sides of a questSn 
cause manv of us are involved in worker involvement and want to 

ro^rn'f^iTf.T'^ 'P"^^ in Tn effe"c?ive waj^ 

do^n t mean that we are turning our backs on collective bargaiS 

Let me put it in my simple way. There are two Questions in- 

ot'theS^Sl""' S». - are mS£dt&gS 

When it comes to dividing that pie, I don't think th re is anv 
other instrument consistent with the philosophy and 4e point of 
view of a , democratic, society except coIIectL^ bSrgSing A^^^^ 
Ino K °^ P^^^ its nature authoritarian. It^ eithe? 
done by government as in totalitarian countries or it is done in a 
A^^t r "^^^ ¥ '5^'?^gement In terms of their owi criteria The 
&how Sp*^- 'V\'° f 4°^ ^ t«ble and negotiati 

rr^^X^- want anybody to think that because some of us are 

much involved in worker involvement that we are somehow desert! 
mg collective bargaining. Far from it. somenow desert- 

Miss Schneider. Great. Thank you very much. 
soJSto^Se:"' "^^^"^ "^"'^ '""'^ opportunity. I am 

T '"^e had assured you of a five minute summary so 

iTld HW.'^r have^ny other^hings that we ha?enrcSdf I 
c^your schedSS' ^ ^^^^ ''"'^ ""^t 

wiui^S^X^'Lh^l^'^^f.^^ ?^ke in connection 

Sodv wnnJ^^iff s^i<^-^did want to make the point that I hope 
my earlier comments that were a vigorous de- 
fense of managing trade to mean that we believe the world vSll 
continue as it has and we don't need to focus in on change We 
think we need to do all those things. We need to manage tJade,' and 
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we also need to look after our interests vis-a-vis what is going on 
out there in the global economy with some concern about what 
happens to American industry and American workers and all the 
rest of it. We also have to update and improve. 

I would say quickly the American steel industry throughout most 
of this period has been the most productive steel industry in the 
world, and yet, that has not saved us from all these things that are 
happening. One needs to look at all the elements, 

I also wanted to say quickly that technological change does de- 
stroy jobs. We sort of seem in some ways not to be saying that And 
the obvious evidence you move into a plant or an Industry with a 
lot of technological change, you can reduce the number of people 
working. We are not fighting thrt in the American labor move- 
ment, but we are— agriculture is an interesting example. We have 
reduced this employment enormously in agriculture, but we didn't 
wipe out agriculture. Agriculture exists as a vital part of the Amer- 
ican economy and provides an enormous number of service jobs 
servicing that agricultural industry. 

One of our great worries is that in this talk about shifting to a 
service economy, we are talking about wiping out industry and our 
ability to manufacture things. And that would have in our view 
disastrous results. We are going to have a smaller work force man- 
ufacturing things, but it is vitally important that we continue to 
have a manufacturing capability because that is what sustains the 
service industry then to look after it. 

So, in my view it isn't service or manufacturing. It is that we 
need agriculture. We need manufacturing. We reed service. We 
need education. We need aJl the pieces to have a viable economy. 

Mr. MacKay. Thank you very much, Mr. Williams. 

Mr. WiLUAMS. Thank you very much. 

Mr. MacKay. All right. What we are going to do now, our adviso- 
ry panel members have been sitting very patiently. If you have any 
comments, I would like to offer you an opportunity to make any 
comments or ask any questions, and then our remaining panelists— 
we'll give you a chance to sum up. 

This has been a very helpful meeMnpr, I would say that probably 
we may have put too much on the an^nda for one meeting. Howev- 
er, it has been I think very productive:. 

Dale, let me ^tart with you and we will go from your left to 
right, 

Mr. CoMPTON. Let me make only two very quick conimenti, Mr, 
Chairman. I just want to call attention to one sent-ence in ihe exec- 
utive summary of Mr. Mcwery & paper, atiac!ied to that, whLh getb 
back I think to Miss Schneider ^ question ^he asked earlier. It 
reads the following: 

Improvement in the basic literacy, piwi^l » solving, n«.mcrical reasoning and 
written communis tion skills of work force entrants is essential. 

We have this two-pronged problem, upgrading our cnt.ants and 
retraining. 

Mr. MacKay. Thar\ you very much. I think Dr. Ginsberg made 
that point also. And I started to get back into it, '-^ut that would 
have broadened us even further. And I think it is c.»ate clear. We 
have got a problem of the work force entrant, and \/e have got a 
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problem of retraining the mature worker. And they are very, very 
different problems. And both of them are highly significant to the 
future of this country. 

Miss Schneider Let me also add, Buddy, if I might, that I think 
tliat we have another problem with occupational segregation when 
we look at the demographics of what we might anticipate for the 
tuture that will make up the work force, as was pointed out, 
women and minorities. What concerns me is the development of a 
two tier labor force, you know, the highly skilled and the lesser 
Skilled, white men and then women and minorities on the other 
level. 

I regrettably, Mr. Chairman, have to also run. But I would like 
to put out a request that if anyone is doing any studies about o'^cu- 

P^Tri°"?i ^®T?®S^^i°" °^ solutions, I am interested in them. 

Mr. MacKay. Very good. 

Mis? Schneider. The other question that I had that came out of 
the report from the National Academy had to do with the slow rate 
ot absorption of technological change. And I am interested in know- 
ing whether that is as a result of industry and companies not 
having access to the information knowing that there is a technolo- 
gy that can do X, Y and Z, which is true in the area of disposal of 
hazardous waste— we have technological capability to recycle or 
reuse 75 percent of our hazardous waste. Most of the people in the 
states have no idea that this technology exists. So, information 
transfer is critical. So, is this part of the problem, or is it the will 
ot the people m terms of pressure on part of the work force saying 
we don t want to automate? We don't want robotization. We have 
to hold onto our jobs and new technology means fewer employment 
opportunities. That is something I don't know if you liave ad- 
dressed or not. 

Dr. MowERY. I guess there are two points about this rate of ab- 
sorption The first point is that if you compare technological 
change to other types or sources of employment change, we make 
the argument that technological change typically moves more 
slowly because of the informational requirements for the wide- 
spread adoption of the technology. 

Now, in terins of trying to develop or trying to diagnose why cer- 
tain technologies have not been adopted more rapidly within the 
U.b. and perhaps more slowly in the U.S. by comparison with other 
nations, I think there are a couple of problems. One, which is al- 
luded to m Dr. Lawrence's paper, is that the adoption of technology 
IS an irvestment-driven process. And if capital formation rates are 
low, rates of adoption, rates of diffusion of new technology inevita- 
bly will be slow. 

Certeinly the panel discussed this issue of work force resistance, 
and the sense of panel members and the consensus of the panel 
was that this is not really a serious issue. It is no* a serious issue 
in the sense that it can be managed effectively by worker-manager 
cooperation. It is clear that employment security is one of the 
greatest concerns of a work force in a factory or an office that is 
undergoing automation or the adoption of new technologies. But 
where assurances or policies can be adopted to deal with this, as 
they have been in many industries over the past 50 years, work 
torce resistance is not a serious problem. 
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There is a serious informational problem of varying dimensions. 
I think there is a capital formation problem that underpins part of 
it There also may be a role for some greater research funding on 
the part of the Federal Government in activities directed to both 
increasing the distribution of information and doing some of this 
debugging or so-called gray area research. 

One of the points that the panel report makes is that in most 
areas Federal research policy has focused on the generation of sci- 
entific knowledge and a generation of new technologies. We as a 
nation are in a world in which this information travels more rapid- 
ly than ever before across national boundaries. And, therefore, the 
payoff increasingly comes from the embodiment in new products, 
the adoption in new process technologies, and there may be a role 
for exploring funding of some of these activities a little further 
downstream. It certainly has operated fairly effectively in agricul- 
ture. It has operated fairly effectively in aeronautics research. It 
has operated rairly effectivr ly in areas of pharmaceuticals as well. 

If I could make one more point with respect to your and Dale 
Compton's incentives comment or incentives with respect to ad- 
vance notice, the panel report does propose two alternative routes 
to Federal action to ensure broader coverage of the work force by 
advance notice of layoffs and plant shutdowns. One is a mandate 
and the other is a tax-based incentive scheme. 

Now, the issue with the second incentive scheme is that has the 
advantage of internalizing the costs of employers who don't provide 
advance notice. That is to say, they will pay higher taxes. They will 
bear a more significant share of the higher costs of unemployment 
that they create. However, it has the disadvantage of not benefit- 
ing the workers directly in the sense that unless some decision is 
made about the disposition of the revenues. If the proceeds of such 
a surcharge on unemplo3mient insurance for managers who do not 
provide advance notice do ris.\ go to the laid-off workers, you are 
not directly benefiting the workers who are laid off without ad- 
vance notice. There is also an issue about how large the tax would 
have to be in order to affect employer behavior. But it is an option 
that we do propose, partly as a result of earlier conversations with 
Dr. C!ompton. 

Miss Schneider. Thank you. 

Mr. MacKay. All right, very good. 

Let's go ahead. 

Mr. WitxENBROCK. Thank you, Mr. Chairman. 

I have been fascinated by the great emphasis on basic skills and 
the retraining and displacement problems. I would also point out 
that as you look a bit farther into other parts of the work force and 
look at the engineers and scientists, they are also crucially depend- 
ent on those basic skills. It seems the emphasis could well be 
placed there because the demographic changes which are anticipat- 
ed, the very important role that the minorities and women will 
play in this area, are all also going to be crucially dependent on 
the basic skills we have available. So, it seems to me that is an im- 
portant factor in practically all parts of our work force from the 
most skilled to the least skilled. 

Mr. MacKay. Thank you very much. 

Dr. Johnson? 
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Mr. Johnson. I have just a brief comment. First of all, I found it 
very interesting to hear the variety of opinion. And I believe I 
share a concern with Miss Schneider about the occupational segre- 
gation that I see going on and the possibility of two tiers being 
formed in our employment. 

Perhaps I look at it a little differently than the people who have 
commented earlier. My background is in high technology. I manage 
a substantial high technology work force. And I have been working 
recently very closely with a large number of senior managers from 
nigh technology private sector companies who are located geo- 
graphically in the same area as the National Bureau of Standards. 

One of the reasons we have been working together is that we feel 
a great deal of pressure from our employees to provide them with 
opportunities for continuing education. And in fact, from our point 
ot view, high technology employees need to have continuing educa- 
tion available to them as sort of a way of life. It is a Ufelong endeav- 
or tor people who are working in high technology fields. 

• if perhaps we are dealing with soCiething 

w<j might call a cultural issue here where people who are trained 
in high technology areas and work in a high technology work force 
feel a need to continue their education m order to keep pace with 
the changing technical environment that they are immersed in on 
a daily basis and, therefore, are in a much better position and 
much more mobile when it comes to readjustments in their work- 
ing environment than those who terminate their education at a 
veiy early stage and go into a blue collar kind of an environment 
Which does not have the same emphasis on high technology. 

Since we are really trying to focus here on what are the implica- 
tions of high technology on the work force, I would really like to 
rtf^^u '"°^®£oi"'"ent perhaps in summary statements from 
u iu"^ "* 7""^ remaining here about that view and 

whether you feel there is a difference in attitudes on the part of 
the workers towards education that needs to be worked on at some 
stage. 

Mr. MacKay. We will ask each of you to be thinking about that 
and perhaps respond. 

I guess that is lotc of i^.he implicatir n of what you had said, Mr. 
Compton, and what Dr. Ginzberg said about t'.e fact that it is 
really two problems. We may be developing a group or a sizeable 
proportion of our work force who are just not gomg to be part of a 
technologically auVanced society if we are not very careful. 

Mr. Johnson. In fact, Mr. MacKay, if I just may emphasize what 
we see as— and I m speaking now as a representative of a group of 
high technology employers— is a really a widening gap. We see our 
own employees and the employees of other high technology organi- 
zations having an ever-increasing appetite for more education and 
more exposure to a varied background. 

, And at the time, we find high school gi-aduates who come 
into our work force who do not even have basic keyboarding skills 
because typing is no longer required in high school. When I went to 
high school 25 vears ago, it was required. But it is no longer re- 
quired now even in public school systems that are serving high 
technology employment areas. 
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So, I think what we are seeing is a very, very much widening of 
the gap between what I would call technologically literate individ- 
uals wno are working in a high technology environment and those 
who terminate their education early and take their employment In 
a low technology or no technology kind of environment 

Mr. MacKay. Thank you very much. 

All right. Let me ask Dr. Hill. 

Dr. Hill. No questions. 

Mr. MacKay. All right, then we are at a point where we would 
like to hear any summary remarks that the three of you would 
care to make. Dr. Lawrence? 

Dr. Lawrence. Well, I thought I would just reflect on three as- 
pects of our society. We have a lot of trouble forecasting the future. 
JBut there are three things I think we know about the next 10 years 
that I think should guide our thoughts in this area of technology 
policy. 

The first is demographics. We are going to be an older society. 
We have lived through now a decade of the baby boom era entering 
the labor force and of a vast number of women who have made de- 
cisions to enter the labor force simultaneously. In a sense we have 
been living in a world of cheap, new entry labor. That is over. 

As we look out over the next decade, what we know is we con- 
front the baby bust generation and the proportion of women enter- 
ing the labor force is going to level out. And that is going to mean 
a change in the ratio of those new entrants to the existing labor 
force participants. And that, in turn, implies— indeed, I think it is 
100 percent correct—that we stress these two modes of training, 
training for the new entrants and training for the existing work- 
ers. . . 

But what we know about our society is that increasingly it is 
going to be the existing workers who have to be retrained. When 
you get a lot of new entrants into your labor force, they easily 
obtain skills. But when you run short of them, as we are going to 
over the next decade, it has got to be the existing labor force who 
enjoys more of the emphasis of the policy. Our policies have to 
change as a result of that. 

The second thing we know about the future is that the United 
States has become a world debtc^r nation. True, the world has been 
willing to lend to us while we have been engaged in the spending 
binge. But what we know about the future is at a minimum you 
have to service your debt. We see it with the developing countries 
today. They have no choice but to learn to export. The same is true 
of the U.S. looking over the next decade. The issue is whether we 
are going to do it at a reasonable k/el of dollar or at a dollar that 
totally undermines our living standards. Be that as it may, we are 
going to have to adjust. 

And that, as many have pointed out, hinges I think ultimately 
on our manufacturing sector because that s the dominant source of 
traded goods in the economy. We are going to have to learn to re- 
verse and to, indeed, improve upon our picture in trade. And I 
think ultimately that does rest on technology. 

I also think it requires us to take a global perspecti j that we 
are too parochial in our institutional frame-work. And one aspect 
that we haven't discussed here today, but I think ought to be 
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brought up, 18 whp.t we can do to give our work force a global per- 
spective and, indeed, our managers a global perspective. What do 
we do to encourage people to travel? What do we do to encourage 
people to obtain language skills? ^ 
«i,*-^'1u ^^^^^ is an abysmal ignorance about the state of technol- 
ogy m the rest of the world, the degree to which in many areas 
foreigners have overtaken us. And we have now the advantage of 
being in a sense number two in certain areas. We don't have to in- 
novate totally. We can copy. We have learned that in our auto in- 
r!^^n Japanese have moved in bringing with them the su- 

perior management techniques. But I think that exploiting this ca- 
pacity to learn from others rather than to innovate and do it all 
alone is something that is going to be more open to us as, indeed, 
we become closer to a situation of first among equals, if you will 
rather than this dominant technological giant. 

The third point I would like to make is indeed one which I think 
Mr. btrassmann has emphasized-very important-and that is we 
are a services economy, there has in my judgment been no diminu- 
tion m our capacity to produce goods. But the fact of the matter is 
that goods account for about 40 percent of our GNP. So, 60 percent 
of our gross national product is in services. 

.rJ^^i- !,°°^ since 1978, what is striking is that productivity 
growth in goods areas has not done all that badly. In fact, it now 
looks in the last few years that we have returned more or less to 
hpforP iq?'<f u^-?^ improvement in manufacturing that we had 
hSn i;S "^^J"^}^ ?" ^^r'"''^ we find there has 

A A^u M productivity growth over the period. 
And that ironically, rather than our international competitive- 
ness, is the biggest drain on our living standards today. Unless we 
^^^IniJH ? ^ improve o-jr services productivity, as I say, 60 
^^!,rrfj "^Y^^ rt.cing. that is going to be the dominant 
source of our living standard improvements, 
ho ind- ^PP'l"*^ the quite novel notion that we should not simply 
Sff o pi"^ the goods areas. And indeed, what is striking is how 
nttle R&D expenditures takes place in services production. Almost 
.IJ^^^ R&D IS taking place in manufacturing. Why aren't we 
spending on R&D and services. We know abysmally little about the 
slowdown in services productivity. 

And again I applaud the notion that the National Science Foun- 
«?l?r °"?"\to be appointing a commission to investigate and to 
^or?' if ^ ^'"t4 knowledge that we may well put in the battle 
against cancer It is mst as important if you will, from the stand- 
fhL I L°"'' ^® what works and what doesn't in 

E been so^'^or economy where our productivity growth 

AS^k?^°f- "'■^ ^^^^^ "'■6 a" older economy. We are a 

debtor nation, and we are a services economy. And those three ele- 

iot Sfattentfon^ ^''^''^^ '^^^''''^^ ° 

Thank you. 

Mr. MacKay. Thank you very much. 
All rfeht. Mr. Strassmann? 

nnSin^M^'p^'L''-?^^'?''^.,^ Summarize. I would like to answer a 
question Mr. Packard asked regarding the methods I would suggest 
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using in doing what is called a productivity assessment impact as 
part of any legislative initiative. 

The whole idea of life cycle costing of any kind of a program is 
well-establLshed both in the administrative part of the De^onse De- 
partment, also ill the congressional reviews. When you are passing 
a bill, whether it is a plant closing bill, or whether it is a bill con- 
cerned with changing the depreciation method for inventory ac- 
counting, the same kind of techniques which I used in life cycle 
costing in the Defense Department are applicable there. And there- 
fore, I think it would take a major initiative on the part of congres- 
sional committees to look at the life cycle impact of Federal action 
on service sector productivity. 

Now, if I may sum up, Mr. Chairman, I think I got excellent sup- 
port for my argument, what is the biggest drain in our future. And 
clearly the biggest drain that wp are currently experiencing is the 
sector which I would not call just service economy because this in- 
cludes also private services — I would cadi it the information sector 
of the economy, which includes management of our enterprises. 
And I would say that is the biggest drain we hf^ve. This is a totally 
unexpected drain when you look at our overhead costs. They have 
been going up steadily. Manufacturing labor today averages be- 
tween 200 to 400 percent overhead burden on direct costs, which is 
a disgrace. 

And I think that rather than concentrate what Congress has 
always concentrated on, first, on generation of technology —in sup- 
porting generation of technology— and then passing legislation to 
try to salvage some of the damage the technology may have done, 
let's go square in the middle and get it right— namely, manage the 
technoloa^ right. 

And that means that I feel that the National Science Foundation 
and other sources of Federal and congressional initiatives ought to 
concentrate on the exploration and investment of research in the 
productivity of the information handling sector as the way how we 
can increase the pie after which we can then decide all of the other 
ways how to spend the pie on including education, displaced work- 
ers, and so forth. But until the pie grows — and it is not growing 
sufficiently— we are not going to have a viable environment. And 
that means refocusing of attention. 

Thank you. 

Mr. MacKay. Thank you. 
Dr. Mowery. 

Dr. Mowery. Let me begin by responding briefly to the comment 
about the cultural gap between high and low technology industry. 

I think that one of the things in our study Ae tried to avoid, and 
I think that something that cometimes is not helpful in thinking 
about some of these economy-wide issues of productivity growth 
and the impact of technology, is to build a wall between high and 
low technology industry. It seems to me, it seemed to the panel for 
which I was working, that what we are going to be seeing, if we are 
going to revive productivity gro Vi in the— or continue productivi- 
ty growth, I should say, in the lufacturing sector and strength- 
en competitiveness is the absorption by low-tech or no-tech indus- 
tries of the produc'^> and the process of high technology industry. 
And I think that imposes on the management of these firms and 
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^^iZl'^^^'^-u j"""* responsibility for a more or less continuous 
process of skill upgrade and retraining. 

It is clear that one of the key expenses that is often overlooked 
and Ignored in the adoption of things, like flexible manufacturing 
systems, in the manufacturing sector is the need to virtually con- 
tinuously invest in retraining and upgrading the skills of the man- 
ufacturing blue collar work force. There is clearly a need for better 
basic skills preparation on the part of the entrants, but once in the 
work place, management and workers generally are going to have 
to accept the need for a more or less continuous upgrade, training 
function. And this is a matter of a diffusion of a cultural norm if 
you will, or a practice. ' 

My other two points go to the issues of what we don't know And 
m the context of this session of the Congress, this issue is particu- 
larly important. And I repeat myself again to underline the need, 
in the context of new initiatives in worker a(yustment assistance, 
to mclude a substantial portion of funding or of program variation 
tor evaluation and analysis of how these programs are working We 
have spent a considerable sum of money In the last five years on 
dli'A, and there have been approximately three substantial, rigor- 
ous evaluations of individual programs within that large Federal 
program. 

We know a very small amount about what features of program 

Sfi^w T''®''^ ^I"^ ^^^^"'^^^ of program design are not 
helpful. We have evidence suggesting that these adjustment assist- 
ance programs do work, but we don't really understand why as 

lii ^.u® ^f about spending $980 million. 

My other point about what we don't know goes to the very 
cogent arguments raised about the salience of the service sector 
and Its poorly measured productivity growth. I think that one of 
the critical needs in the area of data collection that is widely over- 
looked-and this is one of the key findings of the panel-is that in 
many areas of this larger issue of technology's impact on employ- 
ment, existing pubhc data bases are poorly maintained. Funding 
many ox them has been reduced, and we are really flying blind 
se^r^ manufacturing, but particularly to the service 

mit^i oL*''?'" 7^ f""<^ additional research in the 

manafeoinent of productivity growth and technological change in 

Z^^-' ^ strengthen the collection and 

^&i°f J r^.* ^"^"^ '^'^ts °f employment growth of tech- 
nological trends of international trade in services which currently 
are scarjely counted at all. So, not only do we need to fund re- 
search, we need to fund the generation of the raw materials for the 
research, which in this case are data. 
Thank you. 

«,i!!rf!ftu^^- T,^^.^^ ^" extremely productive hearing. I 
^nnH^ J5 k" °f {"^y?"'^ participation. I hope that you 
found It to be productive. And I hope that as we go forward, per- 

tw flTfc TV^^ ^^i'-^ ^"1^^^ y^""^ to the directions 

that this task force is taking. Thank you very much 

[Whereupon, at 12:30 p.m., the task force was adjourned.] 
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Honorable Buddy MacKay* Chairaaa 

Technology Policy Task Force 

U.S. House o£ Represeatativea 

Committee oq Science » Space, and Technology 

Suite 2321 Rayburn House Office Building 

Washington, d.c, 20515 

Dear Hr. MacKay: 

I appreciated very nuch your invitation to meet with you and the members of 
your Taak Force and your seeing to it that I could make my plane. 

I thought it might be of some value to your Taak Force if I added a few 
observations based on the Panel's presenters and the members' questions. 

—Technology is not the "bad boy" in our currently declining industries 
like steel. There is no way for the U.S. to get itself repositioned 
m the new woi,5 economy without heavy reliance on new and better 
technology. 

—In short. Congress should keep its eye on strengthening our 

technological base, not restricting it. My own view is that we have 
a lopsided federal R&D with too much ucney going into defense. 

—I agree with Lawrence's presentation that the U.S. econcmy is in big 
trouble because we are living beyond our means cod I don't see any 
early escape. The tax reduction program in '81 was a disaster in my 
view and Congress needs to bring the federal budget into balance much 
more quickly. 

— The middle-tera outlook, 2-3 years, is in my opinion bleak because I 
don t see much, if any likelihood, that we can escape a recession 
which could lead to astronomical deficits. 

—The Tech nology and Employment Report by the MAS which I had an 

opportunity to read in its entirety, is a reasonable document, it is 
* good job at de-mystification. 

—On the policy front, I see some gains in 90 day advance notice for 
plant closures; and an amendment to Social Security enabling workers 
wi«:h 20 years cBploymen^ with a firm that shutc down to receive 
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reduced benefics between 58 and 62. I failed to oention the next 
point: the federal-state UI systen should eniible all workers on UI 
to continue to be eligible for benefits vhile pursuing training 
courses. 

—The federal government nust keep addressing the serious deficiency 
that I called attention to— that is encouraging state and local 
goveroaents aod the private sector to provide second aod third chance 
opportunities to young people vho drop out of l>igh. school lacking 
basic ccaP*^®^^®®^*^*'^"*®^*'^* reading, ccacaunication— without wiich 
they can*t get or bold a job in the service econony that currently 
provides 3 out of every 4 jobs. Coed technology without a coapetent 
labor force is not the answer to our econoaic future. AxKi American 
society is at risk if a significant minority of all our citizens 
cannot bAcoae eel f<-suppor ting. 

—The U.S. is not being dftindustrialized but the high earning blue 
collar work force is diminishing and will shrink further. However, 
there are many good «:'ddle leve technician jobs in the service 
sector. 

—The argument that services are not productive is bad theory and worse 
statistics. We doa*t know bow to measure productivity in services. 

— I am sympathetic to many of Hr. Williams* cccuaents about the 

devest at ion that has occurred in many steel communities and to many 
steel workers aod their families. But I think that a hard look at 
government interventions in steel will show that it has been costly 
and of not much help anybody. H/ pre&rence is to help the 
workers, not the firms. After all, we live in a capitalistic world 
and that means that the consequences of poor management are losses 
and bankruptcies. 

—I thought that Lawrence made a strong preMntation but he promised 
too much. There is more going on in the international trade and 
financial markets than an overvalued dollar. I don*t think we are 
ai^vhere near a new balance point. 

—Finally I believe we must get the federal budget back in balance so 
that the federal government can do some of the thrigs that need doing 
ouch as more investment for R&D, for improving the human resources of 
the nation, helping the displaced workers etc. We need to raise 
taxes, reduce many of our high subsidy programs, and slow down our 
defense outlays. On the basis of my long exposure to the Pentagon 
I'm sure that giving more money to the Armed Forces makes them, after 
a point, less not more effective. 

In high esteem. 
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Answers to Additional Questions 



!• I believe that the federal government should move with considerable 
caution to Introduce specially targeted programs to ease the problpms of 
disloc d workers. The reasons for this reccmraended caution is that It Is 
often hard or Impossible to determine whether plant shutdowns and ensuing 
unemployment reflect trade Imbalances and other causes (poor management) or 
some combinations of both. Further, I believe that our efforts to date with 
special adjustments such as TAA were not satisfactory and were costly. I 
see merit In 90 day notice for plant shutdowns for all units of 100 or more 
employees. I also would approve an aroend.'nent to Social Security allowing 
workers between the ages of 58 and 62 and with 20 or more years employment 
In shut-down plant to receive reduced benefits at 58. One should avoid 
putting the costs of large underfunded pension plans on the federal jystem 
or the U«S* Treasury. 

It Is desirable to have reasonable amounts of retraining money In the 
JPTA program available for workers who need and want and can profit from 
retraining. But the sad fact Is that many wori^ers with minimal educational 
competences cannot be effectively retrained. They can bfist profit from a 
stronger federal-state employment system with Improved counseling and 
placement assistance. I have long favored a federally financed jobs program 
at minimum wages- -with remedial educational opportunities— for those who 
need a job. Admittedly the latter would require new funding and I see no 
alternative but to raise t;ixes to cover the cost. 

2. I am strongly of the belief that the steady shift to more service jobs 
carries with It rising requirements for literacy* since Inner-city schools 
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face ve?7 high drop-out rates, inan>' minority youth are coifling into the labor 
force blocked from competing for mainline Jobs. There is need to do at 
least three things: offer part-time and summer Jobs to high school 
youngsters to encourage them to see the importance of present schooling to 
future work; tny to offer more support to the s;hool system vid volunteer 
tutoring, short-tenn service contracts for college grads etc., and more and 
better second-chance remedial programs at junior colleges and under other 
auspices. 

3. This question overlaps with 2. I don't thir* that the emphasis should 
be placed on high-tech Jobs but rather on raising the low competence levels 
of yodng people who are school drop-outs. strong impression is that we 
have not focused sufficiently on the tough Job of doing the rernedial work. 
Since the young people who drop out of school have a negative image of the 
educationa'J process, it is important to try to reduce the drop-out rate by 
offering them part-tiire Jobs in which they miy he interested. Similarly, 
after they drop out, one cannot get them back into school simply for 
remedial work. Such an effort must be linked with jobs and training. 

4. I am reasonably well acquainted with the experience of the leading 
Western European nations. In all of these countries, the minorities at the 
bottom face problems of poor educational preparation and difficulties of 
getting a .^egular Job. Most remedial efforts in these counuies have nad at 
best limited success. I don't know of any specific approach that can be 
readily transferred to this country. 
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July 17, 1987 

r^J^rHufl^^f^^' C^^'™an of Technology Policy Task Force 
Committee on Science, Space, and TechnolSgy 
U.S. House of Representatives 
Suite 2321 Raybum Building 
Washington, DC 205 15 

Dear Mr. Mackay: 



HowSeE faSume ,r,?nli"'?r i^r^""' """'^ ^^'^"^^^ ^ testimony. 
orSed leiS." ^ concentrate on major issues, in action- ^ 



We are evolving from an era where labor was considered a 
wage-earning input. We are moving to a society where the 
knowledge of pur workforce is our most valuable resource We 

Sf SiSsSuge!'''^ ^'^""^ ' '^^p^""^^ fr"-" p-«'^«^ 

Tne Japanese as well as a small, but significant, number of U S 

approach wfiich allows for only a portion of income to come 
irom wages. A large fraction, sometimss exceeding 50 to 100% 
of base pav is earned on the basis of the overall performance 
c.L^«!c "^"^^ ^"'^ °" ^" i<.dividuars contribution to its 

iSnlS ^'ni^Jr/^'^^rS of any Minislmring is far-reaching. It 
implies a departure from the traditional theory of vaeeslnd 

E,T.r„?' r-^^^- ^ ^^"^^ participant in the sulcess or 
failure of a business the employee cannot be seen any more as 
someone who just rents his time at a contract wace rate The 

nSnlv?«hn^rf ,P'"'''-'y ''"^"^^ he\'ontributes 

n-3'?''°i in the form of his knowledge and 

fn SrateSg^nl: " ^"^ ''^'^ ^'^ 

S.t-P;?'''^ consequences of a widespread adoption of gain- 
iUauae-are far-reaching. For instance, it would suggest thatali 
^n^Sham^shouid be treated as i^pilaUamsTnd not Z 
income.pis would change tax laws. It would also alter the way 
how individuals perceive their ability to influence the 
workplace and working conditions. 
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Firms that use some sort of ^ain-sharing show better 
proc'iuctivity, enhanced joMormation, improved industrial 
relations, greater competitiveness and superior social concerns, 
thus relieving much of the persistent pressure for ever 
increasing amounts of legislative and re^^jlatoiy actions. 

Tlie lessons to be learned from businesses that tr^at their 
en\ployees as part-owners should influence Congress to adopt 
a national policy supporting gaig-sh&ring. 

Question i*3: Wliat specific public and privaie sector policies would you 
recommend? 

If an employee's knowledge is his capital, and the basis for a 
major .^hare of his earnings, then all education and training 
should be given the same preferential treatment as we have 
given traditionally to i^piia]. In the industrial age societal 
productiviw was largely determined by the easy availability of 
SS^iSii' Ine encouragement and protection of capital 
formation, whether in the form of assets or technology, has 
always been one of the prime objective of government policies. 

In the information age, the knowledge capacity of the 
workforce is the basis of societal productivity gains. Capital is 
plentihil and becomes an easily available commodiw, on a 
global scale. Hence, legislative policv should shift from 
concerns about capital to preferential treatment of eveiy 
conceivable means for enhancing the knowledge capacity of 
the U.S. workforce. 

Specifically, Congress should adopt the policy that all 
educational and t aining expenses should become Hilly tax- 
deductible and, in special cases, eligible for a depletion 
allowance. This shiit should be financed by a gradual removal 
of the preferential tax treatment given to the role of physical 
assets. In this regard, the recent elimination of the investment 
tax credit was a move in the right direction. However, the gains 
in tax revenues should have been re-invested into the creation 
of new knowledge cap ital. 

Question #5: Wiat factors contributed to the gains in the productivity of 
production workers while the information workers* productivity declined? 

The severe cutback in production employment during the past 
IS years had, as a favorable by-product, the elimination of 
inefficient U.S. organizations that could not compete in the 
global marketplace. The ''creative destruction" of this process is 
largely the result of the free worid-wide access to national 
markets for manufacturing goods. Under such circumstances 
local inefficiencies cannot survive. 



ERIC 




157 



Stfts$mann. Ina July ir, ^m 



This experience should be seen as an important lesson for the 
Congress. To offset employment losses in the efficiency-Baining 
production sector, we generated new but inefficient 
employment opportunities in the information sector. This was 
possible because there is not yet a viable global market for 
information services. If and when it comes, the present 
accumulation of unproductive practices in the U.S. will create 
a massive upheaval, exceeding in severity what we have so far 
experienced in the decline of industrial America. 

The existing practices and policies of the U.S. government 
contnbute to the lack of productivity in the information sector, 
i^c government continues to impose an increasingly costly 
burden on the information sector, through bureaucratization of 
Its manaeeir«,nt practices. We should not have to go thro^ch 
the painfi»' t^penences of the production sector to be forced 
into rcsto. >ig productivity in the information sector in some 
not-so-distant future! Therefore, I r-commend that Congress 
re-directs some of its attention from a preoccupation with the 
problems of the production sector to the emerging problems of 
the new informatlon-based economy. 

I trust that the above answers will he helpful in your further deliberations. 
Sincerely, 

Paul A. Strassmmn 
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